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List of documents from the Office of General CounselList of documents from the Office of General Counsel

1. Memorandum to Carl Michael Smith, Assistant Secretary for Fossil Energy, from Susan
Beard, Acting Assistant General Counsel for General Law, dated March 22, 2002. 1
page. (F2001-00630)

2. Memorandum to the Secretary from Robert S. Kripovicz, Acting Assistant Secretary for
Fossil Energy, dated January 24, 2002. 3 pages with 22 enclosures . (F2001-00630)

A. Undated document entitled "National Petroleum Council Membership: 2002-2003
Term. 4 pages. (F2001-00630)

B. Undated document entitled "Contents." 1 page. (F2001-00630)

C. Undated and untitled blank sheet. 1 page. (F2001-00630)

D. Undated document entitled "National Petroleum Council Membership: 2002-2003
Term." 15 pages. (F2001-00630)

E. Undated and untitled document with the number 4 on Index. 1 page.
(F2001-00630)

F. Undated document entitled "National Petroleum Council Recommendations For
New Appointments - 2002-2003 Term." 15 pages. (F2001-00630)

G. Undated and untitled document with the number 5 on Index. 1 page.
(F2001-00630)

H. Document entitled "National Petroleum Council Membership Classification
Distribution," dated January 22, 2002. 1 page. (F2001-00630)

I. Undated and untitled blank page. 1 page. (F2001-00630)

J. Undated document entitled "National Petroleum Council Membership
Classification Distribution 2002-2003." 1 page. (F2001-00630)

K. Undated and untitled blank page. 1 page. (F2001-00630)

L. Undated document entitled "National Petroleum Council Others Considered and
Not Recommended for Appointment 2002-2003 Term." Information withheld
under Exemption 6. 1 page. (F2001-00630)

M. Undated and untitled document with the number 8 on Index. 1 page.
(F2001-00630)



N. Undated document entitled "National Petroleum Council Departing Members:
2002-2003 Term." Information withheld under Exemption 5 and 6. 4 pages.
(F2001-00630)

0. Undated and untitled document with the number 9 on Index. 1 page. (F2001-
00630)

P. Undated document entitled "Sample Letter - Member Leaving Council/Thank
You for Service." 1 page. (F2001-00630)

Q. Undated document entitled "Sample Letter - Invitation to Serve on Council." 1
page. (F2001-00630)

R. Undated document entitled "Sample Letter - Condolence Letter/Thank You for
Service." [Mr. Conklin died on October 31, 2001 and is survived by his spouse
Carolyn Kerns Conklin. 1 page. (F2001-00630)

S. Undated and untitled document with the number 10 on Index. 1 page. (F2001-
00630)

T. Undated document entitled "Department of Energy Charter National Petroleum
Council." 2 pages. (F2001-00630)

U. Undated document entitled "Background Information on the National Petroleum
Council." 1 page. (F2001-00630)

V. Undated document entitled "New Appointments." Information withheld under
Exemption 6. 11 pages. (F2001-00630)

3. Undated document entitled "Phone Calls." 2 pages. (F2001-00630)

4. E-mail to Seigle Clayton from Charles Washington, dated June 29, 2001. Subject: Re:
meeting. 1 page. (F2001-00630)

5. E-mail to Erika Benson from Guido Caranti, dated July 25, 2001. Subject: Venezuela
LNG Exports. 1 page. (F2001-00630)

6. E-mail to Erika Benson from Tom Briggs, dated July 25, 2001. Subject: PDVSA letter.
1 page. (F2001-00630)

7. E-mail to Lowell Feld from Charles Washington, dated June 18, 2001. Subject: Re:
Country Analysis Briefs (all countries, Middle East, OPE. 1 page. (F2001-00630)

8. E-mail to George Person from David Pumphrey, dated September 24, 2001. Subject: Re:
Industry/Interagency Roundtable on Venezuela. 1 page. (F2001-00630)



9. Document entitled "Participant List Industry/Interagency Roundtable on Venezuela."
dated September 28, 2001. 3 pages. (F2001-00630)

10. Document entitled "Folder Profile." I page with two enclosures. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary of Energy, from Linda
Robertson, Vice President, Federal Government Affairs, Enron, dated Augustl0,
2001. 1 page. (F2001-00630)

B. Undated document entitled "2001-018818-Namelist." 1 page. (F2001-00630)

11. Document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to Ms. Robin Johnston, Scheduler, from Linda Robertson, Vice President,
Federal Government Affairs, Enron, dated August 28, 2001. 1 page.
(F2001-00630)

B. Document entitled "Namelist," dated August 29, 2001. 1 page. (F2001-00630)

12. Document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary, from Kenneth L. Lay,
Chairman and Chief Executive Officer, dated January 22, 2001. 1 page.
(F2001-00630)

B. Document entitled "Namelist," dated January 22, 2001. 1 page. (F2001-00630)

13. Document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary, from Kenneth L. Lay,
Chairman and Chief Executive Officer, Enron Corp., dated January 22, 2001. 1
page. (F2001-00630)

B. Document entitled "January 22, 2001." 1 page. (F2001-00630)

14. Document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to the Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman of the Board, Enron Corp., dated July 31, 2001. 1 page.
(F2001-00630)

B. Document entitled "Namelist," dated August 6, 2001. 1 page. (F2001-00630)

15. Document entitled "Folder Profile." 1 page with three enclosures. (F2001-00630)



A. Document entitled "Facsimile Cover Sheet." 1 page. (F2001-00630)

B. Letter to the Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman of the Board, Enron Corporation, dated July 31, 2001. 1 page.
(F2001-00630)

C. Document entitled "Namelist," dated August 1, 2001. 1 page. (F2001-00630)

16. Document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630

A. Letter to The Honorable Spencer Abraham, Secretary of Energy, U.S. Department
of Energy, from Jeffrey K. Skilling, President & Chief Executive Officer, dated
July 12, 2001. 1 page. (F2001-00630)

B. Undated document entitled "Namelist - July 13, 2001." 1 page. (F2001-00630)

17. Document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Undated document entitled "Ken Lay, Chairman, Enron Invites you to A
Retirement Reception." 1 page. (F2001-00630)

B. Undated document entitled "Nameslist (2001-004148) 1 page. (F2001-00630)

18. Undated document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman of the Board, dated February 27, 2001. 1 page. (F2001-00630)

B. Document entitled "Nameslist," dated February 27, 2001. 1 page. (F2001-00630)

19. E-mail to David Pumphrey from John Hardy, Jr., dated October 22, 2001. Subject:
Enron's Jose LNG Project. 1 page. (F2001-00630)

20. Undated calendar for Randa Hudome. 1 page. (F2001-00630)

21. Calendar for Randa Hudome, dated May 29, 2001. 1 page. (F2001-00630)

22. Calendar for Randa Hudome, dated September 10, 2001. 1 page. (F2001-00630)

23. Undated document entitled "Folder Profile." 1 page with 4 enclosures. (F2001-00630)

A. Fax Transmission to Kyle McSlarrow from Dave Lugar, dated May 21, 2001. 1
page. (F2001-00630)

B. Letter to Mr. Kyle McSlarrow, Chief of Staff, United States Department of



Energy, from David R. Lugar, Quinn Gillespie &.Associates, L.L.C, dated May
21, 2000. 1 page. (F2001-00630)

C. Undated document entitled "Exhaustive Single Items Report.". 1 page. (F2001-
00630)

D. Document entitled "Namelist," dated May 24, 2001. 1 page. (F2001-00630)

24. Document entitled "Schedule For Francis Blake," dated September 19, 2001. 1 page.
(F2001-00630)

25. Letter to The Honorable Francis Blake, Deputy Secretary, from Linda Robertson, Vice
President, Federal Government Affairs, dated September 7, 2001. 1 page.
(F2001-00630)

26. Document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to the Honorable Spencer Abraham, from Kenneth L. Lay, Chairman and
Chief Executive Officer, Enron, dated January 22, 2001. 1 page. (F2001-00630)

27. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman and Chief Executive Officer, Enron Corporation, dated January 22,
2001. 1 page. (F2001-00630)

28. Undated document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to Mr. Kenneth Lay, Chairman and CEO, from Spencer Abraham, Secretary
of Energy, dated February 28, 2001. 1 page. (F2001-00630)

B. Undated document entitled "Autopen Authorization." 1 page. (F2001-00630)

29. Document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to the Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman of the Board, Enron Corporation, dated February 27, 2001. 1
page. (F2001-00630)

30. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to Ms. Majida Dandy, Senior Advisor to Spencer Abraham, Secretary of
Energy, from Linda Robertson and Lora Sullivan, Vice President, Federal
Government Affairs, dated April 3, 2001. 1 page. (F2001-00630)



31.. Undated document entitled "Folder Profile." 1 page with three enclosures.
(F2001-00630)

A. Letter to Mr. Spencer Abraham, from Kenneth L Lay, Chairman of the Board,
Enron Corporation, dated March 30, 2001. 1 page. (F2001-00630)

B. Letter to Mr. Kenneth L. Lay, Chairman of the Board, Enron Corporation, dated
Spencer Abraham, Secretary of Energy, dated April 27, 2001. 1 page.
(F2001-00630)

32. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. E-mail to The Secretary from Merrill Barlow, dated June 21, 2001. Subject:
Policy. Information withheld under Exemption B6. 1 page. (F2001-00630)

33. Undated document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to the Honorable Spencer Abraham, Secretary of Energy, from Jeffrey K.
Skilling, President & Chief Executive Officer, Enron Corporation, dated July 12,
2001. 1 page.

B Undated document entitled "U.S. Energy Policy at a Crossroad: Alternative
Futures for the Current "Energy Crisis." 4 pages. (F2001-00630)

34. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to Mr. Ken Lay, Chairman, Enron Corporation, from Spencer Abraham,
The Secretary of Energy, dated August 15, 2001. 1 page. (F2001-00630)

35. Undated document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Facsimile to Spencer Abraham, Secretary, from Robert T. "Hap" Boyd, dated July
31, 2001. 1 page. (F2001-00630)

B. Letter to The Honorable Spencer Abraham, Secretary of Energy, from R. T. "Hap"
Boyd, Enron Wind Corporation, dated July 31, 2001. 1 page. (F2001-00630)

36. Undated document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Facsimile Cover Sheet to The Honorable Spencer Abraham, Secretary of Energy,
from Kenneth Lay, Office of the Chairman, Enron, dated August 1, 2001. 1 page.
(F2001-00630)

B. Letter to the Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman of the Board, Enron Corporation, dated July 31, 2001. 1 page.



(F2001-00630)

37. Undated document entitled "Folder Profile." 1 page with two enclosures. (F2001-00630)

A. Letter to the Honorable Spencer Abraham, Secretary of Energy, from R.T. "Hap"
Boyd, Enron Wind Corporation, dated July 31, 2001. 1 page. (F2001-00630)

B. Undated document entitled "Giving Wings to Vision." 1 page. (F2001-00630)

38. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary of Energy, from Kenneth L.
Lay, Chairman of the Board, Enron Corporation, dated July 31, 2001. 1 page.
(F2001-00630)

39. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to The Honorable Spencer Abraham, Secretary of Energy, from Linda
Robertson, Vice President, Federal Governmental Affairs, Enron, dated August
10, 2001. 1 page. (F2001-00630)

40. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to Robin Johnson, Scheduler, from Linda Robertson, Vice President,
Federal Government Affairs, Enron, dated August 28, 2001. 1 page.
(F2001-00630)

41. Undated document entitled "Folder Profile." 1 page with one enclosure. (F2001-00630)

A. Letter to the Honorable Francis Blake, Deputy Secretary, from Mark A. Frevert,
Vice Chairman, Enron Corporation, dated September 26, 2001. 1 page.
(F2001-00630)

42. Memorandum to Robert Fisher, CH, from Michael P. Hoffman, Office of the Assistant
General Counsel for Technology Transfer and Intellectual Property, dated December 2,
1999. 1 page with one enclosure. (F2001-00630)

A. Undated document entitled "Statement of Considerations." 3 pages.
(F2001-00630)

43. Letter to Patricia Hoffman, Director, Advanced Turbine Systems, Office of Industrial
Technologies, from Paul A Gottlieb, Assistant General Counsel for Tech Transfer and
Intellectual Property. 1 page. (F2001-00630)

44. Memorandum to Mark Dvorscak, Assistant General Counsel, from Lisa A. Jarr, Patent



Counsel, Federal Energy Technology Center, dated June 30, 1999. 1 page with one
enclosure. (F2001-00630)

A. Undated document entitled "United States Department of Energy, Petition for
Advance Waiver of Patent Rights Under 10 CFR 784." (pages 2,4, and 6,
omitted, best copy available in file.) 19 pages. (F2001-00630)

45. Memorandum to Mark Dvorscak, Assistant Chief Counsel, from Lisa A. Jarr, Patent
Counsel, dated June 30, 1999. 1 page with one enclosure. (F2001-00630)

A. Undated document entitled "United States Department of Energy, Petition for
Advance Waiver of Patent Rights Under 10 CFR 784." 17 pages. (F2001-00630)

46. Memorandum to Mark Dvorscak, Assistant General Counsel, from Lisa A. Jarr, Patent
Counsel, dated June 30, 1999. 1 page with one enclosure. (F2001-00630)

A. Undated document entitled "United States Department of Energy, Petition for
Advance Waiver of Patent Rights Under 10 CFR 784." 14 pages. (F2001-00630)

47. E-mail to Katherine Baldwin, from Mark Dvorscak, dated July 14, 1999. Subject:
Request for Advanced Waiver Number. 1 page. (F2001-00630)

48. E-mail to Carol Balassa from Harvetta Asamoah, dated July 5, 2002. Subject: Draft
Talking Points on Enron and California. 1 page with one enclosure. (F2001-00630)

A. Draft document entitled "Enron Q& A," dated July 5, 2002. 6 pages. (F2001-
00630)

49. E-mail to Carol Balassa from Harvetta Asamoah, dated July 3, 2002. Subject: Financial
Times: US to seek more open regulation of services WTO talks. Information withheld
under Exemption 5. 2 pages.

50. E-mail to Melly from Harvetta Asamoah, dated June 14, 2002. Subject: Congress May
Repeal 1935 Utility Governance Law. Information withheld under Exemption 5.
6 pages. (F2001-00630)

51. E-mail to Carol Balassa from Harvetta Asamoah, dated May 29, 2002. Subject: Troubled
US Energy Companies Pull Out of Europe. Information withheld under Exemption 5.
2 pages. (F2001-00630)

52. E-mail to Carol Balassa from Harvetta Asamoah, dated May 17, 2002. Subject:
Privatization Efforts in Mexico Face Ongoing Obstacles; Opportunities Impacted.
Information withheld under Exemption 5. 4 pages. (F2001-00630)

53. E-mail to Carol Balassa from Harvetta Asamoah, dated April 25, 2002. Subject: National



Grid Merger: The British are coming. Information withheld under Exemption B5.
4 pages. (F2001-00630)

54. E-mail to Carol Balassa from Harvetta Asamoah, dated April 25, 2002. Subject:
Coalition call for transparency in U.S. energy markets. Information withheld under
Exemption B5. 4 pages. (F2001-00630)

55. E-mail to Carol Balassa from Harvetta Asamoah, dated March 15, 2002. Subject: Report
on New York v. FERC. 2 pages. (F2001-00630)

56. E-mail to Carol Balassa from Michelle Billing, dated March 13, 2002. Subject: Re:
Talking Points on Enron's collapse for GATS Energy Services Meeting. Information
withheld under Exemption 5. 2 pages with one enclosure. (F2001-00630)

A. Undated document entitled "Enron Q & A." Information withheld under
Exemption 5. 1 page. (F2001-00630)

57. E-mail to Harvetta Asamoah, from Melly, dated March 13, 2002. Subject: Re:
Halliburton meeting notes. Information withheld under Exemption B5. 1 page. (F2001-
00630)

58. Document entitled "Meeting with Halliburton," dated March 12, 2002. Information
withheld under Exemption 4 and 5. 2 pages. (F2001-00630)

59. E-mail to Carol Balassa from Harvetta Asamoah, dated March 5, 2002. Subject: New
York v. FERC. Information withheld under Exemption 4 and 5. 3 pages. (F2001-00630)

60. E-mail to Harvetta Asamoah from David Pumphrey, dated March 13, 2002. Subject: Re:
Talking Points on Enron's collapse for GATS Energy Services Meeting. Information
withheld under Exemption 5. 1 page. (F2001-00630)

61. E-mail to Carol Balassa from Harvetta Asamoah, dated March 13, 2002. Subject: Re:
Talking points on Enron's collapse for GATS Energy Services Meeting. Information
withheld under Exemption B5. 1 page with one enclosure. (F2001-00630)

A. Undated document entitled "Q & A." Information withheld under Exemption 5.
1 page. (F2001-00630)

62. E-mail to D. Downes from Carol Balassa, dated March 13, 2002. Subject: Talking points
on Enron's collapse. 1 page with one enclosure. (F2001-00630)

A. Undated document entitled "Enron Q & A." Information withheld under
Exemption 5. 1 page. (F2001-00630)

63. E-mail to Carol Balassa from Harvetta Asamoah, dated February 22, 2002. Subject:
Economist Article Pro Liberation. 1 page. (F2001-00630)



64. E-mail to Carol Balassa from Harvetta Asamoah, dated February 20, 2002. Subject:
Enron Collapse/Energy Markets: FERC Testimony. 2 pages. (f2001-00630)

65. Document entitled "Testimony of Pat Wood, Im, Chairman, Federal Energy Regulatory
Commission, Before the Committee on Energy and Natural Resources, United
States Senate," dated January 29, 2002. 13 pages. (F2001-00630)

66. Document entitled "Summary of Testimony of Pat Wood, III Chairman, Federal Energy
Regulatory Commission Before the Subcommittee on Energy and Air Quality of the
Committee on Energy and Commerce United States House of Representatives," dated
February 13, 2002. 22 pages. (F2001-00630)

67. E-mail to D. Downes from Carol Balassa, dated February 20, 2002. Subject: Followup to
today's meeting. Information withheld under Exemption 5. 1 page. (F2001-00630)

68. E-mail to Carol Balassa from Richard Larm, dated February 1, 2002. Subject: Re:
Revised Duke Energy Int'l Service Listing - Reply. Information withheld under
Exemption 5. 3 pages. (F2001-00630)

69. E-mail to Carol Balssa from Melly, dated February 1, 2002. Subject: Re: Revised Duke
Energy Institute. Information withheld under Exemption 5. 3 pages. (F2001-00630)

70. E-mail to Carol Balassa from Lana Ekimoff, dated January 31, 2002. Subject: enron. 1
page. (F2001-00630)

71. Document entitled "Lawrence Makovich's Testimony to the U.S. Senate Committee on
Energy and Natural Resources," dated January 29, 2002. 7 pages. (F2001-00630)

72. E-mail to Lana Ekimoff from Harvetta Asamoah, dated December 13, 2001. Subject:
Enron looms over House electricity deregulation. 2 pages. (F2001-00630)

73. E-mail to Carol Balassa from Harvetta Asamoah, dated November 30, 2001. Subject:
Enron collapse will not affect Texas retail power market liberalisation. Information
withheld under Exemption 5. 3 pages. (F2001-00630)

74. E-mail to Carol Balassa from Harvetta Asamoah, dated December 4, 2001. Subject:
Enron demise will not stall EU power trade-Palacio. Information withheld under
Exemption 5. 1 page. (F2001-00630)

75. Document entitled "United States of America Before the Federal Energy Regulatory
Commission," dated June 3, 2002. Information withheld under Exemption 5. 9 pages.
(F2001-00630)

76. Undated document entitled "Xonon, No NOx Combustion." 59 pages. (F2001-00630)



77. News Release entitled "Catalytica and General Electric Agree to Commercialize Xonono
in Gas Turbines," dated November 19, 1998. 2 pages. (F2001-00630)

78. News Release entitled "First Gas Turbine with Catalytica's Xonon Installed to Produce
Electricity at a Utility," dated October 8, 1998. 2 pages. (F2001-00630)

79. Letter to the Commissioner of Patents and Trademarks from Richard E. Constant,
Assistant General Counsel for Patents, dated January 27, 1992. 1 page. (F2001-00630)

80. Document entitled "Confirmation Instrument," dated December 4, 1991. 1 page.
(F2001-00630)

81. Document entitled "Contract No. DE-AC 08486ER80421, Page 5 of 6." 1 page.
(F2001-00630).

82. Undated document entitled "DOE PR 9-9. 103-3 Patent Indemnity (Jun 1979)." 4 pages.
(F2001-00630)

83. Undated document entitled "Confirmatory Instrument." 1 page. (F2001-00630)

84. Undated document entitled "Contract No. DE-AC086ER80421," Page 5 of 6. 1 page.
(F2001-00630)

85. Undated document entitled "DOE PR 9-9. 103-3 Patent Indemnity (June 1979)." 4 pages.
(F2001-00630)

86. E-mail to David Katz from Harvetta Asamoah, dated September 25, 2001. Subject: Re:
Returns in Kind in SingaporeFTA. Information withheld under Exemption 5. 2 pages.
(F2001-00630)

87. E-mail to David Katz from Harvetta Asamoah, dated September 25, 2001. Subject: Re:
Returns in Kind in Singapore FTA. Information withheld under Exemption 5. 2 pages.
(F2001-00630)

88. E-mail to Carol Balassa from Harvetta Asamoah, dated September 17, 2001. Subject Re:
Objectives. Information withheld under Exemption 5. 3 pages. (F2001-00630)

89. E-mail to Pamela Cochran from Melly, dated August 16, 2001. Subject: Re: Objectives.
Information withheld under Exemption 5. 3 pages. (F2001-00630)

90. E-mail to Melly from Harvetta Asamoah, dated August 16, 2001. Subject: RE:
Objectives. Information withheld under Exemption 5. 2 pages. (F2001-00630)

91. E-mail to Harvetta Asamoa from Melly, dated August 16, 2001. Subject: RE: Objectives.



Information withheld under Exemption 5. 3 pages. (F2001-00630)

92. E-mail to Melly from Harvetta Asamoah, dated August 16, 2001. Subject: RE:
Objectives. Information withheld under Exemption 5. 2 pages. (F2001-00630)

93. E-mail to Harvetta Asamoah from Evelyn Wheeler, dated August 15, 2001. Subject: RE:
Objectives. Information withheld under Exemption 5. 2 pages. (F2001-00630)

94. E-mal to Harvetta Asamoah from Melly, dated August 15, 2001. Subject: fwd:
Objectives. Information withheld under Exemption 5. 2 pages. (F2001-00630)

95. Undated document entitled "Expanding Trade and Investment in Energy and Energy
Services: Key Objectives of WTO Negotiation." 1 page. (F2001-00630)

96. E-mail to Harvetta Asamoah from Carol Balassa, dated June 25, 2001. Subject: RE:
North American CEC and Mark Warner's Request. Information withheld under
Exemption 5. 2 pages. (F2001-00630)

97. E-mail to Pamela Cochran from Carol Balassa, dated March 15, 2001. Subject: Re:
Carol's whereabouts. Information withheld under Exemption 5 and 6. 2 pages
(F2001-00630)

98. E-mail to Harvetta Asamoah from David Downes, dated March 15, 2001. Subject: Re:
California Energy Crisis-GATS. Information withheld under Exemption 5. 1 page.
(F2001-00630)

99. E-mail to Melly from Harvetta Asamoah, dated March 15, 2001. Subject: RE: Re:
Canadian energy (oil and gas) proposal. Information withheld under Exemption 5.
2 pages. (F2001-00630)

100. E-mail to Lana Ekimoff from Harvetta Asamoah, dated March 15, 2001. Subject: FW:
California Energy Crisis-GATS. Information withheld under Exemption 5. 1 page.
(F2001-00630)

101. Undated e-mail to Tom Briggs from Lora Sullivan. Subject: California Energy Crisis. 3
pages. (F2001-00630)

102. E-mail to Melly from Harvetta Asamoah, dated January 31, 2001. Subject: Background
on Enron's Business. 11 pages. (F2001-00630)

103. E-mail to Melly from Harvetta Asamoah, dated January 19, 2001. Subject: FW: Energy
Services Ref. Paper comments. Information withheld under Exemption 5. 2 pages.
(F2001-00630)

104. E-mail to David Pumphrey from Harvetta Asamoah, dated January 12, 2001. Subject:
Re: Mark Warner. Information withheld under Exemption 5. 2 pages. (F2001-00630)



105. E-mail to Harvetta Asamoah from David Katz, dated September 25, 2001. Subject: Re:
Returns in Kind in Singapore FTA. Information withheld under Exemption 5. 3 pages.
(F2001-00630)

106. E-mail to Whit Warthin from Carol Balassa, dated July 11, 2002. Subject: Enron Talking
Points. Information withheld under Exemption 5. 1 page with one enclosure.
(F2001-00630)

A. Undated document entitled "Enron "Q & A." Information withheld under
Exemption 5. 6 pages. (F2001-00630)

107. E-mail to Carol Balassa from Harvetta Asamoah, dated July 11, 2002. Subject: RE: Draft
Talking Points on Enron and California. Information withheld under Exemption 5. 1
page with one enclosure.

A. Undated document entitled "Enron 'Q & A." Information withheld under
Exemption 5. 6 pages. (F2001-00630)

108. Undated document entitled "Portland General Electric." Information withheld under
Exemption 5. 6 pages. (F2001-00630)

109. Letter to U.S. Department of Energy from Stephen M. Quennoz, Vice President, Nuclear
and Thermal Operations, dated September 26, 2000. 1 page. (F2001-00630)

110. Facsimile Transmission Form to Mike Henke from Jane Taylor, dated October 25, 2000.
1 page. (F2001-00630)

111. Letter to The Honorable Denise L. Cote, United States District Court, Southern District of
New York, from Michael J. Henke, Counsel for Portland General Electric Company and
the City of Eugene, Oregon, dated May 30, 2001. 1 page. (F2001-00630)

112. Letter to Edwin M. Marshall, U.S. Department of Energy, from Stephen M. Quennoz,
Vice President Nuclear and Thermal Operations, dated November 3, 1998. 1 page.
(F2001-00630)

113. Document entitled "In the United States District Court for the District of Columbia, dated
March 12, 1999." 34 pages. (F2001-00630)

114. Undated and untitled dark sheet. 1 page. (F2001-00630)

115. Undated document entitled "Table of Contents." 1 page. (F2001-00630)

116. Undated document entitled " Table of Authorities." 3 pages. (F2001-00630)

117. Undated document entitled "In the United States Court of Federal Claims." 28 pages.



(F2001-00630)

118. Undated document entitled "Enron Memos Q & A." Information withheld under
Exemption 5. 1 page. (F2001-00630)

119. Letter to the Honorable Elizabeth A. Moler, Chair, Federal Energy Regulatory
Commission, Office of the Chair, from Robert R. Nordhaus, General Counsel, dated
October 30, 1996. 1 page with one enclosure. (F2001-00630)

A. Undated document entitled "[6450-01-P], Department of Energy, Office of the
Secretary, Federal Energy Regulatory Commission, Relating to Certain
Authorizations to Export Electricity and Construct and Operate Related
Facilities." 7 pages. (F2001-00630)

120. Memorandum to Douglas Smith, Deputy General Counsel for Energy Policy, from
Michael T. Skinker, Staff Attorney, dated October 23, 1996. Information withheld under
Exemption 5. 1 page. (F2001-00630)

121. Undated draft memorandum to Doug Smith, Associate General for Energy Policy from
Michael T. Skinne, Staff Attorney. Information withheld under Exemption B5. 14 pages.
(F2001-00630)

122. Undated drat document entitled "Review for Clean Air Policy's Paper Entitled: Emission
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No. EL97-8-000, Notice of Supplemental Order Procedures and Denying
Motion," dated November 5, 1996. 3 pages. (F2001-00630)



4}B© M ~Department of Energy
Washington, DC 20585

March 22, 2002

NOTE FOR: Carl Michael Smith
Assistant Secretary for Fossil Energy

FROM: 4, Susan Beard (l g
" Acting Assistant General Counsel for General Law

SUBJECT: Nomination of National Petroleum Council Members

On February 7, 2002 I concurred in the attached January 24, 2002 action memorandum (and
attachments) from you to the Secretary on the above-referenced subject. This-package was
brought back to OGC today for re-concurrence with respect to the following changes that were
subsequently made to the original package:

Deletion of the following proposed new member: S.J. Jansma, Jr.

Addition of the following proposed new members: Alan L. Boeckmann, Jim Keyes, Dave
L. Murfin, Bill Myler, Jr., Stan Pickens, and Christine Torretti

It is my understanding that these were the only changes made to this package. I concur in these
changes. Ifthere were other changes made to the package that were not brought to my attention
or if I can be of further assistance, please call me at x63413.

Attachment

Primed with soy i* on recycled paperkv-----I



Department of Energy
Washington,. DC 20585

ES02-000741
January 24, 200202-00074

MEMORANDUM FOR THE SECRETARY

THROUGH: Under Secretary for Energy, Environme and Science

FROM: Robert S. Kripowicz
Acting Assistant S etar fF sil

SUBJECT: ACTION: Nomination of National ltleumC uncil Members

ISSUE: The National Petroleum Council is one of two major advisory
committees that provide recommendations for Federal fossil energy
policy and programs. The Council's charter, which was renewed
on November 1, 2001, authorizes about 175 members, each serving
up to 2-year terms. Council membership is usually renewed in
conjunction with the charter. The criteria for Council eligibility
target senior executive ranks of the oil and natural gas industry and
related interests. In the attached recommended appointments,
certain nominees represent a core group of companies or
organizations that are important to ensure representation of the
national oil and natural gas industry market. Some of these have
been on the Council for many years. Other nominees bring greater
diversity and a broader perspective to the Council. These
individuals may serve for a fewer number of terms, in order to
rotate representation on the Council. All nominees are anticipated
to be assets in their advisory roles.

Based on recommendations from the Council, senior Department
officials, and/or the Office of Fossil Energy, it is proposed that:

133 individuals be reappointed to the Council, and
55 individuals be invited to serve as new Council members.

These individuals represent a cross section of the oil and natural ...
gas industry and related interests, including integrated companies,
natural gas and energy service companies, producers, marketers
and refiners, service, supply and transport companies, the financial
community, academia, consumer and environmental groups, States, c
Native American tribes, and professional societies.

soy k cyd
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A binder containing further information about the nominees, the
departing Council members, and the Council, as well as samples of
appropriate letters for your signature, is attached. Based on prior
experience, some of those invited to serve may decline the
opportunity due to business or personal reasons.

SENSITIVITIES: On August 15, 2001, you sent letters to 12 senior industry
executives, including Mr. Ray Hunt, Chair of the National
Petroleum Council Nominating Committee, requesting
recommendations for the 2002-2003 term. All recommendations
received in response to this letter were considered during the
process of determining the final slate of prospective Council
nominees. Due to late arriving information, this process was only
recently completed. Among the proposed reappointments
supported by the Nominating Committee are Victor A. Burk, an
analyst with Arthur Andersen, and A. R. (Tony) Sanchez, Jr.,
Chairman of the Board and Chief Executive Officer, Sanchez-
O'Brien Oil and Gas Corporation, who announced in December
2001 his intent to run for Governor of Texas. Such an endeavor
would generally not preclude Mr. Sanchez from being a Council
member.

Thirty-six individuals are departing as Council members due to
mergers/acquisitions, retirements or other circumstances and would
usually receive a letter thanking them for their service. Among
these individuals is Kenneth Lay, Chairman and Chief Executive
Officer, Enron Corporation. One member died in late 2001, and
his next of kin should receive a letter of condolence.

Further, it may be appropriate for you to personalize letters to some
nominees with whom you are acquainted.

Depending on your availability, the Counciltentatively plans to
meet in Washington, D.C. on April 10, 2002. It is well advised to
resolve issues related to membership renewal in advance of the
event, such that returning and new Council members may attend.

POLICY IMPACT: It is anticipated that nominees for the 2002-2003 will have the
capability to provide balanced and credible advice to you in your
capacity as the Secretary of Energy. Such advice is usually
provided through the conduct of studies requested of the Council
by the Secretary. Separate action memoranda for your review are
being prepared on the commissioning of new studies. Prospective

2



study topics currently include: North American natural gas supply,
industry fuel switching capabilities, oil and gas industry
vulnerability/critical infrastructure protection, and the changing
characteristics of the oil and gas industry in the 21" century.

RECOMMENDATION: That you authorize letters under your signature to be sent to the
prospective and departing Council members. These actions are
generally endorsed by Marshall Nichols, the Executive Director of
the Council.

Attachments

APPROVE:

DISAPPROVE:

D ATE: A : , k..
-'.e^.:-:.:':^ " ..' -:._' C- Fc:' e of

CONCURRENCES: General Counsel Ceneraal Counsel

Management, Bu /t FEB -8 2
& Evaluation/CFO /

Advisory Committee '
Management Officer
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NATIONAL PETROLEUM COUNCIL MEMBERSHIP: 2002-2003 Term
Sensitivities

1) A.R. (Tony) Sanchez, Jr., Chairman of the Board and Chief Executive Officer,
Sanchez-O'Brien Oil and Gas Corporation. Announced his intent in December 2001
to run as a Democratic candidate for Governor of Texas. Party primaries will be held
March 12, 2002. Such circumstance would not usually preclude a member from being
reappointed to the Council. His reappointment is endorsed by the NPC Nominating
Committee.
Recommended Action: Reappoint.

2) Kenneth Lay, Chairman and Chief Executive Officer, Enron Corporation. Pending
Congressional, SEC and other investigations.
Recommended Action: Reappointment not recommended, at this time. This decision is
supported by the NPC Nominating Committee. Ask that the Council delete his name
from the membership roles for the 2002-2003 term. DOE should not send him a "thank
you for your service letter."

3) Victor A. Burk, Managing Partner, Global Energy and Utilities, Arthur Andersen,
LLP. Issues related to Enron may have ramifications for Arthur Andersen and its
employees.
Recommended Action: Reappoint. Mr. Burk is a prominent industry analyst, not an
auditor. His reappointment is endorsed by the NPC Nominating Committee.

4) Emil Pena, President and Chief Executive Officer, Generation Power, Inc.
Appointed to the Council in late January 2001 by Secretary Richardson. Former DOE
Deputy Assistant Secretary for Natural Gas and Petroleum Technology (Jan 2000 - 2001).
Mr. Pena is prominent in the Southwest U.S. Hispanic business community and is
knowledgeable of oil and gas industry dynamics and cross-border trade issues with
Mexico. His prior government service (as a Schedule C appointee in the Clinton
Administration) may prevent him from being a full and robust participant in some
Council matters due to conflict of interest/ethics restrictions, specifically matters related
to offshore oil and gas technology issues which he championed during his tenure at DOE.
Recommended Action: Reappoint. Avoiding conflicts of interest is primarily the
responsibility of individual Council members. At present, GC staff perceive that nothing
precludes Mr. Pena from being reappointed a Council member (and may counsel Mr.
Pena's attorney in that regard). Mr. Pena's reappointment to the Council is supported by
Senator Kay Bailey Hutchison (letter of January 18, 2002).

5) Gonzalo Barrientos, State Senator, and Rene O. Oliveira, State Representative,
Texas State Legislature. Prior appointments resulted in two state legislators from the
same state serving on the Council during the 2000-2001 term. Both have extensive oil
and gas expertise. Having two Council members from the same state appeared a
duplication and a potential imbalance.
Recommended Action: Reappoint. Address the issue of imbalance by inviting the Chair
of the Energy Council, currently Jon Fitch (Arizona), to be a new member of the NPC.

A4.



The Energy Council is an organization representing the interests of state legislators from
10 states who have responsibilities related to electric utility, oil and gas and other energy
issues. State representation on the Council will be further enhanced and diversified by
inviting Vicki Cowart, President, American Association of State Geologists, and W.
Robert Keating, Commissioner, MA Department of Telecommunications and Energy and
current Chair of the National Association of Regulatory Utility Commissioners Natural
Gas Committee, to be new members (as recommended).

6) Donald C. Evans, Secretary of Commerce (formerly Chairman of the Board and
Chief Executive Officer, Tom Brown, Inc.). Both Richard Cheney and Donald Evans
served on the NPC prior to accepting positions in the current Administration. Mr.
Cheney's predecessor at Haliburton, David LeFar, Chairman of the Board, President and
Chief Executive Officer, was appointed to the.Council during the 2000-2001 term. No
action was previously taken to appoint another executive from Tom Brown, Inc.
Recommended Action: Invite James D. Lightner, President and Chief Executive Officer,
Tom Brown, Inc., to become a new member of the Council. His appointment is endorsed
by the NPC Nominating Committee. Reappoint David Lesar to the Council. As
previously recommended in May 2001, DOE should not send a "thank you for your
service letter" to Donald Evans.

7) Representation by Minorities and Women on the Council. Based on current
recommendations, representation on the Council by minorities (specifically African
Americans, Hispanics and Native Americans) will decline from 15% to 10% of the total
membership between the 2000-2001 term and the 2002-2003 term.' Representation by
women stays constant in terms of percentage (6%) although the actual number of women
members on the Council will increase by 2 persons.
Recommended Action: Support the proposed reappointments and new member
recommendations outlined in attachments to the action memorandum which recognize the
personal accomplishments and corporate affiliation of individuals, for the most part
regardless of their racial or ethnic origin. This will result in 16% of the total membership
being minorities or women. These statistics are conservative and do not include: 1)
nominees who are of Native American descent but do not represent the interests of a
particular Tribe, 2) nominees who are Arab Americans or of other diverse origin, 3)
executives whose companies (e.g., Sempra) are widely recognized for their diversity
policies and initiatives.

8) Individuals Presumably Known Personally to the Secretary.

Richard Abdoo, Chairman and Chief Executive Officer, Wisconsin Energy. See Tab 7 in
the binder on Others Considered and Not Recommended for Appointment. Mr. Abdoo
originally recommended Gerald A. Abood, Assistant Vice President, Commodity Resources,
Wisconsin Energy, for membership on the Council. The Nominating Committee judged Mr.
Abdoo himself.to be a more appropriate candidate and contacted him in that regard. Mr.
Abdoo reportedly agreed he was the appropriate candidate, withdrew his recommendation of
Mr. Abood, and then explained he himself was unavailable to serve on the Council at this
time.



Recommended Action: Seek other candidates of appropriate stature, in consultation with
Secretary.

John Kaneb, Chief Executive Officer, Gulf Oil Limited Partnership. John Kaneb
originally recommended Gary Kaneb, President, Gulf Oil Limited Partnership, to serve on
the Council. John Kaneb was deemed to be a more appropriate candidate; he was contacted
by the NPC Nominating Committee and has agreed to serve if invited.
Recommended Action: Personalized invitation letter.

Sam Simon, Chief Executive Officer and President, Atlas Oil Company, Michigan.
Included in the list of proposed new members. His appointment is endorsed by the NPC
Nominating Committee. Mr. Simon has conveyed to the Executive Director of the NPC
that he is interested and willing to serve.
Recommended Action: Personalized invitation letter.

J. Robinson West, Chairman, The Petroleum Finance Company. Included in the list of
proposed new members. Identified as a candidate by Andrew Lundquist. His appointment
is endorsed by the NPC Nominating Committee. And, Mr. West remains interested and
willing to serve.
Recommended Action: Proceed with appointment as new member.

9) Letters Requesting Recommendations. In August 2001, Secretary Abraham sent letters
to the following individuals requesting recommendations on appointments to the Council:
William T. McCormick, Jr, Chairman and Chief Executive Officer, CMS Energy
Anthony Early, Jr., Chairman and Chief Executive Officer, DTE
C. John Miller, Chief Executive Officer, Miller Energy, Inc.
Jim Nicholson, PVS Chemicals,
Ray Irani, Chairman and Chief Executive Officer, Occidental Petroleum Company
Richard Abdoo, Chairman and Chief Executive Officer, Wisconsin Energy
John Kaneb, Chief Executive Officer, Gulf Oil
Lodwrick Cook, Chairman, Global Crossing
Ken Lay, Chairman and Chief Executive Officer, Enron Corporation
Donald Evans, Secretary of Commerce
Tom Cole, U.S. Chamber of Commerce
Ray L. Hunt, Chairman, Hunt Oil Company (Chairman NPC Nominating Committee)

Of this list, John Miller and Ray Hunt are already members of the Council, William T.
McCormick, Jr., and Ray Irani are former members recommended by the NPC Nominating
Committee to be reappointed, and Anthony Early, Jr., and John Kaneb are recommended by
the NPC Nominating Committee as new members. Except as noted in 8) above, all
recommendations proposed by the recipients of the August 2001 letters were accepted by
the NPC Nominating Committee and are included in the listings of proposed
reappointments and proposed new members (Tabs 2 and 3).



10) April 10, 2002 Meeting. There is a full Council meeting planned for April 10, 2002,
where it would be customary for the Secretary to recognize the new members, individually
or collectively as he wishes.

11) John T. Palmer, Chairman, Palmer Petroleum, Inc. Mr. Palmer made it known to the
Council on January 18, 2002, that he appreciates being considered but cannot at this time
serve on the Council. His appointment was endorsed by the NPC Nominating Committee.
Recommended Action: Delete Mr. Palmer's name as a candidate. The resulting total of
recommended appointments to the Council becomes 187.

N.Johnson, FE, 1-23-02.
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National Petroleum Council Membership: 2002-2003 Term

' E

Presi denrt-~ TiU :--

PROPOSED REAPPOINTMENTS (133) 9

_ _ _ _ _ .E . C

~~~George A Alcornacob Ada ms

President

Arctic Slope Reonal Corporation.

BarrHouston, AK

George A. Alcorn

President

Alcorn Exploration, Inc.

HoustonTX .f

Conrad K. Allen

Vice President

Nat'l Assoc. of Black Geologists and Geophysicists

Houston, TX

Robert J. Allison,Jr.

Chairman and Chief Executive Officer

Anadarko Petroleum Corporation

President

Anschutz Corporation

Denver, CO
Gregory L Armsrtrong

Chairman and Chief Executive Officer

Plains And American

Houston, TX

Robert G. Armstrong

Chairman and Chief Executive Officer

pronet Inc.

Anschurz Corporation "fc

Stamford, CT

Includes Research Orgizations. Consuhiefts anied Others

Houston, TX Oh

Robert G. Armsrong

rmstrnclu de ong Energ d Othrpors I

Roswell, Nl-

Ralph E. Bailey

Chairman and Chief Executive Officer V

'Includes Reseach Organizaons, Consultnts nd Othes
lnclueAs Envisronment Organizations ad Othern s

RosweU, NM " ~~~ ~ ~ ~ Li
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D. Euan Baird

Chairman, President and Chief Executive Officer -

PROPOSED REAPPOINTMENTS (133) c

New York, NY _ _ . _ _

C 3 .

Gonzalo Barrientros

State Senator

Texas State Senate ii~ : -
Ausdn, 'TX SI S

Riley P. Bechtel a - ..-

Chairman and Chief Executive Officer'.

Bechtel Group, Inc.

San Francisco, CA

M. Frank Bishop

Executive Director

aional s ationAssocia of State Energy Officials

Alexandria, VA

Carl E. Bolch,Jr. - .

Chairman and Chief Executive Officer

Racetrac Petroleum, Inc.

tlaanta, GA n

ohn F. Bookout

Houston, T'X T'

Victor A. Burk .. r

Managing Partner

Global Energy & Utilities, Arthur Andersen, LL.P.

Houston, TX

Frank M. Burke, Jr.

Chairman and Chief Executive Officer

Burke, Mayborn Company, Ltd.

Dallas, TX -

Karl R. Buder

President and Chief Exiecutive Officer :

ICC Energy Corporation .i.

Dallas, TIX _

'Includes Research Organizations, Consultants and Others
"Includes Environmentl Organizations and Others 2



National Petroleum Council Membership: 2002-2003 Term
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C 7

Phi-lipJ. Carroll C-C :
o- . .. :. ' . c

and Chief Exctv Ofie - -3
C- 44

Fluor Corporation .

Aliso Viejo, C.A

R.D. Cash ._

Robert B. Carrll

Chairman and Chief Executive Officer

Keyspan . :

Brooklvn. NY

CFlrenc P. Cazalort ,r.

President

lMarathon Oil Company

Houston, T .

Paul V, Chellgren

Chairman and Chief Executive Officer .

Ashland Inc. V V

Covington, KIY

Luke R. Corbett

Chairman and Chief Executive Officer

uerr-scGar Corporation

Oklahome City, OK .

Michael B. Coulson _ ' "

President I

Coulson Oil Company

North Litye Rock,Y R

Gregorn L. Crazag.

President

ooar Inleatho EnerOigy Supplany

Los Angeles C .

\illiam A. Custard

President and Chief Executive Officer .'

DallaProduction, Inc.

Dallaso, TX Y

'Includes Research Orgniztions. Consultants nd Others
"I ncludrs Environmenanl OrCnizaions and Otfers 3' ' ! ncludes Environmental Organizations and Others 3
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Ah W. Dunha : . E

Heotnroo , I._ FL

Robert Darbelnet

-."

Robert DCrbelnet

President and Chief Executive Officer

Henthrow, FL

Claiborne P. Deming

President and Chief Executive Officer

Murphy Oil Corporation

El Dorado, AK

Cordlandt S. Dietler '

President and Chief Executive Officer "'

TransMontaigne Oil Company ".

Denver, CO _ :_ :
David F. Dorn ;:.

Chairman Emeritus

Forest Oil Corporation mi

Denver, CO :i:

John G. Drosdick

Chairman, President and Chief Executive Officer .

Sunoco, Inc. :

Philadelphia, PA :

Archie W. Dunham

Chairman, President and Chief Executive Officer

Conoco, Inc. s/V

Houston, TX

W\ Byron Dunn

President and Chief Executive Officer :.;:

Lone Star Steel Company :

Dallas, TX

Daniel C. Eckermann

President and Chief Executive Officer

LeTourneau, Inc. V'
Longviewv, iTX

ames W. Emison

Chairman and Chief Executive Officer

Western Petroleum Company !

Eden Prairie, MNE

'Includes Research Organizations, Consultants and Others
"Includes Environmental Organizations and Others 4
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Ronald A. Erickson i ' - I

Chief Executive Officer

Holiday Companies y

.Minneapolis, MN .':-'

Sheldon R. Erickson :

Chairman, President and Chief Executive Officer :

Cooper Cameron Corporation

Houston, TX

ohn G. Farbes '

President

Chairman, President and Chief Executive Officer -

licor Inc..

apervill, IL

illiama L Fisher .:

Chair in Mineral Resources

University of Texas at Austin/

Austin, TX _ _ _ _ _ _ _

ames C. Flores

Chairman, President and Chief Executive Officer

Plains Resources

Houston, TXI

oe B. Foster

Nion-Executive Chairman

newfield Explora ton Company -

Houston, TX

Robers C. Fries .-

Visiting Scholar

Resources for the Future

Washington, DC -

Murry S. Gerber

President and Chief Executive Officer ::

quiable Resources V

Pittsbtrgh, TPA

'Includes Research O Exporations. Consultants and Others
"Includes Environmental Organizations and Others 5
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PROPOSED REAPPOINTIENTS (133) ~ .: " '- ' ,

" E

0 I . I . .

ames A\. GibbsE

President ... 5:-

Five States Energy Company

Dallas, TX ,

Rufus D. Gladney

Chairman

American Association of Blacks in Energy

ackson, MI

Bruce C. Gottwald ' ':

Chairman ·

Ethyl Corporation

Richmond, VA

S. Diane Graham -

Chairman and Chief Executive Officer

STRATCO, Inc. V .

Scottsdale, AR -

Frederic C. Hamilton ,;l.

Chairman and Managing Partner

Hamilton Companies V

Denver, CO

Christine Hansen

Executive Director

Intersrate Oil and Gas Compact Commission

Oklahoma City, OK - ._:

Angela E. Harrison .:;

Chairman and Chief Executive Officer

WELSCO, Inc. -

North Litte Rock, AR . .;
:

ohn B. Hess

Chairman and Chief Executive Officer

Amerada Hess Corporation .

New York, NY _

Jack D. Hightower

Chairman, President and Chief Executive Officer

Pure Resources, Inc. /

Midland, TX

'Includes Rcsearch Organizations. Consultants and Others
"Includes Environmental Organizations and Others 6
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erry V. Hoffman .

Chairman, President and Chief Executive Officer ^

Berry Petroleum Company . .

Taft, CA _

Roy V. Huffingron .

Chairman, President a nd Chie f Executive Officer r:

Chairman and Chief Executive Officer

Roy M. Huffington, Inc. ,/

Houston, TX

Ray L. Hunt

Chairman :.

Hunt Oil Company .:.

Dallas, T'X ..

Frank J. Inrossi :

Chairman and Chief Executive Officer '

American Bureau of Shipping & Affiliated Companies

Houston, TX

Eugene iM. Isenberg ^ -

Chairman and Chief Executive Officer ! iijf,

Nabors Industries, Inc.

Houston, TX_-_

on Rex Jones

Chairman ':

EnerVest Management Company, L.C.

Albany, T'X

A. V. Jones,Jr. '

Chairman

Van Operating, Ltd. V sV

Albany, TX

ern, D.Jordan _ .

President S

ordan Energy Inc.

Columbus, OH

Fred C. Julander

President :

ulander Energy Company :

Denver, CO i '.

'Includes Research Organizations, Consultants and Others
"Includes Environmental Organizations and Others 7
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Bern-aC3 J. Kend*.. :.

N o Fuel Ga Compa3 : . o
Ba u,.. .U . d _ _ _

R icha :DI, i!-.. .. - . _

Chairman and Chief Executive Officer

National Fuel Gas Company .

Buffalo, .NY

Richard D. Kinder : .-

Chairman and Chief Executive Officer

Kinder Morgan Energy Partners, L.P.

Houston, TX

Fred Krupp. .

Executive Director

Environmental Defense Fund .

New York, NY

Susan M. Landon .

Petroleum Geologist * F .'

Independent Petroleum Geologist ...

Denver, CO

Stephen D. Layton . ..

President ;i

E&B Resources .-

The Woodlands, TXN .;,

Virginia B. Lazenby

Chairman and Chief Executive Officer

Bretagne G.P. ,-

Nashville, TN

David J. Lesar

Chairman, President and Chief Executive Officer i

Halliburron Company

Dallas, TX

Daniel H. Lopez _- _- '

President ....

New Mexico Institute of Mining and Technology .".

Socorro, NM ...

Thomas E. Love

Chairman and Chief Executive Officer

Love's Country Stores, Inc. .V

Oklahoma City, OK -

'Includes Research Organizations, Consultants and Others
Includes Environmentl Organizations and Others S
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S. Todd Maclin

Group Executive

J.P. Morgan Securities, Inc.

Dallas, TX

Cary M. Maguire

President ,

Maguire Oil Company V -i
Dallas, TX

Regional President for the Western U.S.

BP P.LC. .

Los Angeles, CA.

Timothy M. Marquez

President and Chief Executive Officer '..

Venoco, Inc. "

Carpinteria, CA '

Frederick R. Mayer .

Chairman ': .

Captiva Resources, Inc. -.'

Denver, CO '::._

Welliam D. McCabe .

Vice President, Energy Resources

ThermoEnergy Corporation

Denver, CO . -.

F.H. Merelli .:'

Chairman and Chief Executive Officer -

Key Production Company, Inc.

Denver, CO : ..

C. John Miller

Chief Executive Officer ':.

Miller Energy, Inc.

Kalamazo, MI -

Steven L. Miller :

Chairman, President and Chief Executive Officer

Shell Oil Company 2.'

Houston, TX

'Includes Research Organizations, Consultants and Others
'"Includes Environmental Organizations and Others 9
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Herman Morris, Jr.

President and Chief Executive Officer

Memphis Light, Gas and Water

Memphis, TN

Robert A. Mosbacher

Chairman

Mosbacher Energy Company ,

Houston, TX

ames J. Mulva

Chairman and Chief Executive Officer

Phillips Petroleum Company

Bardcsvillc, OK

ohn Thomas Munro

President

Munro Petroleum & Terminal Corporation

Biloxi, MIS

Mark B. Murphy

President' - -

Strata Production Company -.

Roswvell, NM

Gary L. Neale

Chairman, President and Chief Executive Officer

NiSource Inc.

Merrillville, IN

J. Larry Nichols -

Chairman, President and Chief Executive Officer ; .

Devon Energy Corporation ~

Oklahoma City, OK .

Rene O. Oliveira

State Representative. . .

House of Representatives of the State of Texas

Austin, TX ' . :

David J. O'Reilly

Chairman and Chief Executive Officer

Chevron Texaco Corporation ;:.

San Francisco, CA -

'Includes Research Organizations, Consultants and Others
"Includes Environmental Organizations and Others 10
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Roxvan CompaniesCInc. ---E'-

Hutno _
.E 6a G. P L' . .

Chairmand and Chief Executive Officer

| ' ; i;t ^ ^ : *;'-

U 2

R Res Companes, Inc.

~ Houston , TX_ _ _ _____

PROPOSED REAPPOINTMENTS (133) C . -l0 2

Chaicen an d Chief Executive Officer :

EOG Resources, Inc.

Center for Resource Ma:nagement '

Salt Lake City, UT

Robert L* Parker St. :' -' -4

~~~Chairman : .~4 C:.

Parker Drlling Compny

Emil Pefia

ChairmanPresident and Chief Executive Officer -

Generation Compaer Inc. -::

Houston, TX .

L. Franl; Pitts _ _ _ _

Pitts Encrgy Group / R

Richard B. Papora

ChairmanPreident and Chief Executive Officer

EOG Resources, Inc.

Duke Energy; Corporation

Houston, TX '

Paul H; Parker

Caroline Quinn _:_ _ -. _

Vice President

Parker Oil Company ...

Mlounr lernon IL _ . . . .__

LeeR. Raymond -.-

ChaianPresident an d Chief Executive Officer

Exon raobil Corporation.

HIrvin, TX '::

Includ L. Rearh Orgizions, CoFmuank ad Others

llsncludes Enonn Onizons and Oers

Chairman, President and Chief Executive Officer

Duke Energy Corporation

MountVernon, IL

Chairman, President and Chief Executive Officer

Irving, TX

*lncludes Research Organizations, Consultants and Others
"Includes Environmenta Organizations and Others
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John G. Rice

President and Chief Executive Officer

GE Power Systems

Schenetary, NC Y -

Corbin J. Robertson, Jr.

President

Quinrana Minerals Corporation

Houston, TXS

Robert Rose -

Chairman, President and Chief Executive Officer

Global Marine Inc.

Houston, T'

Henry A. Rosenberg,Jr. .-

Chairman

Crown Central Petroleum Corporation

Baltimore, MD

A.R. Sanchez.Jr.

Chairman and Chief Executive Officer

Sanchez-O'Brien Oil and Gas Corporation

Laredo, TX

Robert Sanisrevan

Director

Southern Ute Indian Tribe Growth Fund

Durango. CO

S. Scott Sewell

President

Delta Energy Management, Inc.

Newv Orleans, LA_

Bobbv S. Shackouls

Chairman, President and Chief Executive Officer.

Burlington Resources Inc.

Houston, TX

Matthew R. Simmons

President

Simmons and Company Intemational

Houston, T'X -'

'Includes Research Organizations, Consultants and Others
"Includes Environmental Orgnizations ind Others 12
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cSan .A- ntonio, T .

Bruce A. Smith : %
Chairman. President and Chief Executive Officer

Tesoro Petroleum Corporation -

San Antonio, 'TX

Arthur L Smith

Chairman !S.

John S. Herold, Inc.

Houston, TX 'i

Jol V. Staff '

Chairman and Chief Executive Officer .: ;?:

National-Oilwell, Inc.' '.

Houston, TX ,: _..

Charles C. Stephenson,Jr. ^ -:

Chairman ' --.

Vintage Petroleum, Inc. v

Tulsa, OK ::'

ames H. Stone -:.

Chairman .:r'

Stone Energy Corporation

New Orleans, LA

Caroll W. Suggs .

Metairie, LA-\ i/ ,/

Patrick F. Taylor .

Chairman and Chief Executive Officer - ':

Taylor Energy Company

New Orleans, LA :-

Richard E. Terry

Chairman and Chief Executive Officer

Peoples Energy Corporation

Chicago, IL .s

Gerald Torres

Associate Dean and Vice Provost

University of Texas School of Law at Austin

Austin, TX

'Includes Research Organizations, Consultants and Others
*Includes Environmenal Organizations and Others 13
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H. A. True, 1Il l¢,

True Oil Company / .

Casper, X\~' _y_ . _ _

Thurman Velarde

Admrinistrator .

Oil and Gas Administration, Jicarilla Apache Tribe *

A~Dulcc~:, TNMe II I

Randy E. Velarde'

President

Plaza Group. V

Houston, TX

Philip K. Verleger,Jr.

President

PKVerleger, L.L.C. /

Newport Beach, CA _

oseph C. Walter, III :

President

Walter Oil & Gas Corporation

Houston, TX % _ -

L. 0. Ward .

Owner- President

Ward Petroleum Corporaton

Enid, OK

C. L. (Chuck) Watson.

Chairman and Chief Executive Officer

Dynegy Inc. ' "

Houston, T .

Michael E. \ilev .'.

Chairman, President and Chief Executive Officer

Baker Hughes Incorporated .
Houston, TX

Bruce W. Wilkinson

Chairman and Chief Executive Officer

NcDermott International, Inc.

New Orleans, LX

'Includes Research Organizations, Consultants and Others
'Includes Environmentll Organizations and Others 14
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C :, : ·veorge c1. '

HlrveZ E. ' Co

;Mary Jane \Wilson . :':"

ohn/ *a' _- c _

President and Chief Executive Officer

wZI Inc.

Bakersfield, CA

uBrio lun G- . \.ise . C :

Denver, o , CO -

Chairman, President and Chief Ex ecutive O-icer

El Paso Corporation

Housraon, WTN

George *[. Yates

President and Chief Executive Officer

'IcucnWZI Inc.

Harvey E. Yates Company

Roswell, NCA
rohn A. Yates ' ,.:-

President and Chief Execuive Officer

Yates Petroleum Company

.Arteose, NMi

Daniel H. Yergin

President

Cambridge Energy Research Associates ."V..

Cambridge, LMA ;:.

Henry Zarrow .3'

Vice Chairman

Sooner Pipe & Supply Corporation

Tulsa, OK :-:?

'Includes Research Organizations, Consultants and Others
"Includes Eniironmcntal Organizations and Others 15
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NATIONAL PETROLEUM COUNCIL
RECOlMMENDATIONS FOR NEW APPOINTMENTS - 2002-2003 TERM

(Note: The following individuals (55) have been recommended by the National Petroleum Council
(NPC) Nominating Committee or members, senior Department of Energy officials and/or the
Office of Fossil Energy for appointment for the 2002-2003 tern.]

Paul M. Anderson
Managing Director and Chief Executive Officer
BHP Billiton
Melbourne, Australia

* Recommended by NPC as a replacement for Howard Paver, Managing Director,
International, Amerada Hess International, LTD., also former President and General
Manager of BHP Petroleum Americas.
Former President and Chief Operating Officer of Duke Energy Corporation; President,
Chairman and CEO of PanEnergy Corporation; and a prior Director of KerrMcGee
Corporation, Baker Hughes Inc., and TEPPCO Partners, LP. Advisory Director of
Temple-Inland, Inc. and Stanford University Graduate School of Business.
BHP is 9 't largest lease holder in U.S. Gulf of Mexico water depths greater than 1,500
feet. Corporate business lines include oil and gas exploration, production, and liquified
natural gas (LNG), carbon and stainless steel materials, coal, steel,.and non-energy
minerals (e.g, nickel, iron ore, aluminum, copper, diamonds and silver).

Gregory A. Arnold
President and Chief Operating Officer
Truman Arnold Companies
Texarkana, Texas

Recommended by NPC as a replacement for resigning member O. Truman Arnold,
former Chairman and CEO of Truman Arnold Companies.
Responsible for financial operation of downstream petroleum marketing and distribution
services, including gasoline and convenience stores; has expertise in fuel needs of
southwestern U.S.; currently working on Truman Arnold Companies' planned expansion
into petroleum, aviation, and financial services.

Stephen L. Baum
Chairman, President and Chief Executive Officer
Sempra Energy
San Diego, California

Diversity candidate through diversity activism in the energy industry.
Both a Fortune 500 company and a Fortune Top 5 Best Companies for Minorities.
Baum directs the strategic operations of all Sempra Energy Companies, with utility
subsidiaries serving over 21 million consumers, the largest customer base of any energy
utility in the U.S. Also, is actively involved in leading the company's international
operations.
Member of the Board of Directors of Computer Sciences Corporation (which assists
clients in industry and government use information technology to achieve strategic and
operational objectives) and the Ceil H. and Ida M. Green Foundation of Earth Sciences,
University of California at San Diego.
Baum's predecessor, Dick Farrman, was a long time, active member of the Council.
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Donald T. "Boysie" Bollinger
Chairman and Chief Executive Officer
Bollinger Shipyards, Inc.
Lockport, Louisiana

Full service marine construction and repair operation with marketing efforts worldwide.
Other endeavors includes serving on Boards of Directors of Tidewater Inc., Bank One
LA, NA, the Louisiana Workers Compensation Corporation, and the New Orleans Dock
Board, and on the Board of Commissioners for the Port of New Orleans.
Current Chairman of the Offshore Marine Services Association. Past Chairman of the
Shipbuilders Council of America. Former Chairman and current member of the Board of
Directors of the National Ocean Industries Association

Wayne H. Brunetti
Chairman, President and Chief Executive Officer
XCEL Energy Inc.
Minneapolis, Minnesota

* Nation's fourth largest utility company serving both electricity and natural gas customers
in twelve Western and Midwestern states. The company earned Electric Light and Power
Magazine's Utility of the Year Award (Jan. 2001).
Has served on numerous Electric Power Research Institute (EPRI) and Edison Electric
Institute (EEI) committees; currently on EEI's executive committee, policy committee on
energy services and policy committee on energy supply.
Serves on the Board of Directors of Western Energy Supply and Transmission (WEST)
Associates, and Mountain States Partnerships.
Appointed by Gov. Roy Romer to serve on the Colorado Renewable Energy Task Force.

Phillip J. Burguieres
Chairman and Chief Executive Officer
EMC Holdings, LLC
Houston, Texas

Investment management company specializing in oil services and exploration and
production industries.
Currently serves on the Boards of Directors of Weatherford International, Inc. (a
diversified international energy services and manufacturing company), Chase Bank of
Texas, and Newfield Exploration Company.
Former NPC member as CEO, Cameron Iron Works, and later as CEO, Panhandle
Eastern Corp. (a natural gas transmission company).

Thomas E. Capps
Chairman, President and Chief Executive Officer
Dominion Resources, Inc.
Richmond, Virginia

Recommended replacement from NPC for both George Davidson, Retired Chairman,
Dominion Resources and Mark E. Monroe former Chairman and Chief Executive Officer
of Louis Dreyfus Natural Gas before the merger with Dominion.
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Previously recommended by George A. Davidson (retired Chairman August 1, 2000).
Dominion's acquisition of Louis Dreyfus Natural Gas increases its natural gas reserves by 60%
and is expected over the next three years to help double its electric and gas trading sector.

* Operates the Nation's largest underground natural gas storage system, with more than 950 billion
cubic feet of storage space.
Former Executive Vice President of Virginia Power, a Dominion subsidiary.

Vicki J. Cowart
President
Association of American State Geologists (AASG)
Denver, Colorado

AASG is an organization of the chief executives of the state geological surveys in 50 states and
Puerto Rico. It is a basic information source for their state governments' executive, legislative,
and judicial branches.

* Cowart is the Director of the Colorado Geological Survey and a member of the National
Academy of Science Committee on Earth Resources.

* Received the alumni Distinguished Achievement Medal from the Colorado School of Mines.
Founded the Denver Chapter of the Association for Women Geoscientists. Active in the Society
of Exploration Geophysicists.

Charles D. Davidson
Chairman, President and Chief Executive Officer
Noble Affiliates, Inc.
Houston, Texas

Recommended by NPC as a replacement for Robert Kelley, Retired Chairman of the Board.
Noble Affiliates, Inc. is a major U.S. independent oil and natural gas exploration and
development company that is heavily focused on natural gas; principal operations are in
Colorado, Montana, Kansas, Oklahoma, Louisiana, and Texas. Offshore activities are
principally conducted in the Gulf of Mexico. International production is in Equatorial Guinea,
the North Sea and Argentina.
Davidson was formerly CEO of Vastar Resources, Inc. until its merger with British Petroleum.

E. Linn Draper, Jr.
Chairman, President and Chief Executive Officer
American Electric Power, Inc.
Columbus, Ohio
* Recommended by NPC Nominating Committee.

* American Electric Power services several U.S. states in the Midwest and has a presence in
Australia, Brazil, China, Mexico and the United Kingdom.
Draper is also President of Ohio Valley Electric Corporation and its subsidiary, Indiana-
Kentucky Electric Corporation.

* Member of the National Academy of Engineering since 1992.
Member of the Board of Directors of the Nuclear Energy Institute (past Chairman), the Institute
of Nuclear Power Operations (past Chairman), the National Coal Council (past Chairman) and
the Edison Electric Institute (past Chairman).
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Anthony F. Early, Jr.
Chairman and Chief Executive Officer
DTE
Detroit, Michigan

NPC member Alfred R. Glancy III retired without a recommendation for replacement: MCN,
Glancy's former company that was merged into DTE, leaving Early as NPC's recommended
replacement for Glancy on the Council.
Corporate holdings include DTE Energy, with its principal subsidiary, Detroit Edison, being the
Nation's seventh largest electric utility, and MichCon, the Nation's tenth largest natural gas local
distribution company.
Earley is the former President and Chief Operating Officer, Detroit Edison (before merger into
DTE). Former President and Chief Operating Officer of the Long Island Lighting Company, an
electric and gas utility in New York. Member of the Advisory Council for the College of
Engineering at the University of Notre Dame.

Claire Scobee Farley
- Chief Executive Officer

Trade-Ranger
Houston, Texas

* Recommended by NPC Nominating Committee.
Internet-based marketplace dedicated to buying and selling materials and services used by the
energy industry.

* Former CEO Intelligent Diagnostics, an Internet-based company. Former President of Texaco
Worldwide Exploration and New Ventures. In 1998, Farley was a Texaco corporate officer and
president of North American production; the same year she was named one of America's top 50
women executives by Fortune Magazine.

Jon Fitch
Chairman
Energy Council
Dallas, Texas

Current Chairman of the Energy Council which provides a forum for addressing government
policies regarding energy and the environment represents the interests of state legislators in 10
member states.
Member of the Arkansas State Senate since 1985; House from 1979-83. Numerous committee
positions including ALC-Review (Chair), Insurance and Commerce - Senate (Chair), Joint
Budget (member), Joint Auditing, and Joint Energy (member).

H. Allen Franklin
Chairman, President and Chief Executive Officer
Southern Company
Atlanta, Georgia

Recommended by NPC Nominating Committee.
A super-regional energy company in the Southeast and a major U.S. producer of electricity '
serving nearly 4 million customers.
Chairman of Edison Electric Institute's CEO Steering Committee on Industry Structure.
Chairman of Metro Atlanta Chamber of Commerce and Director on boards of several regional
organizations including Atlanta Area Council of Boy Scots of America.
Elected a Senior Member of the Institute of Electrical and Electronics Engineers.
Active on the national level, providing leadership on issues affecting the structure of the electric
utility industry and testifying before Congressional committees on behalf of industry.



Lawrence J. Goldstein
President
Petroleum Industry Research Foundation
New York, New York

Recommended replacement for John H. Lichblau former Chairman, and Chief Executive Officer
of Petroleum Industry Research Foundation (retired 12-31-01).
President and a member of the Board of the Petroleum Industry Research Foundation Inc., an
internationally known non-profit think tank.
Prominent expert in the energy industry whose work covers a broad spectrum of energy market
analysis from short term oil pricing to mergers and acquisitions to strategic business and
legislative planning. Testified before Congressional committees and counseled numerous trade
and government groups on legislative and regulatory issues.
Past contributor to NPC studies on Storage, Refining, and Emergency Preparedness.
Member of PIRINC's Board of Trustees and is a Trustee of the Scientists' Institute for Public
Information.
Past Member of the Petroleum Advisory Committee of the New York Mercantile Exchange.

William E. Greehey
Chairman and Chief Executive Officer
Valero Energy Corporation
San Antonio, Texas

Recommended replacement for Jean Gaulin, former Chairman, President and CEO-of Ultramar
Diamond Shamrock which was acquired by Valero (12-31-01).
Valero owns and operates six refineries in Texas, Louisiana, California, and New Jersey with a
combined throughput capacity.of over one million barrels per day.
Acquired Ultramar Diamond Shamrock which made it the second largest refining company in the
U.S.
Possesses a network of retail stores in California with 80 company-owned stores and a 270 store
distribution chain.
Selected by Fortune Magazine as one of the "100 Best Companies to Work for in America".
Greehey was formerly the Senior Vice President of Finance at Exxon.

Robbie Rice Gries
President
American Association of Petroleum Geologists (AAPG)
Tulsa, Oklahoma

AAPG is world's largest professional geological society with over 30,000 members:
Nearly 100 local, national, and regional geoscience associations around the world are affiliated
with AAPG and are represented in AAPG's House of Delegates.
Gries is also President and Chief Executive Officer of Priority Oil & Gas LLC, Denver.

* Authored numerous papers on Rocky Mountain geology and edited the Rocky Mountain seismic
volume.
Member of the Geological Society of America and the Society for Sedimentary Geology.

James T. Hackett
Chairman, President and Chief Executive Officer
Ocean Energy, Inc.
Houston, Texas

Recommended by NPC Nominating Committee.
North American operations are focused in the shelf and deepwater areas of the Gulf of Mexico,
the Rocky Mountains, Permian Basin, East Texas and Gulf Coast Regions. Ocean Energy holds
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a leading position among U.S. independents in West Africa and also conducts operations in
Egypt, Tatarstan, Brazil, Pakistan and Indonesia.
Previously merged with Seagull Energy keeping the Ocean Energy name.
Hackett is the Director of New Jersey Resources, Kaiser Aluminum Corporation Temple-Inland,
Inc. and Flour Corporation. Member of the Policy Committee of the American Petroleum
Institute, the Executive Committee Member of the Domestic Petroleum Council, and the Society
of Petroleum Engineers.
Previous Energy experience includes Duke Energy, Pan Energy, Dynegy, Burlington Resources
and Amoco Oil Company.

Lewis Hay III
Chairman, President and Chief Executive Officer
FPL Group Inc.
Juno Beach, Florida

Provider of electricity-related services.
Subsidiaries include: Florida Power & Light Company, FPL Energy and FPL FiberNet.
Florida Power & Light serves more than 7 million people along the eastern seaboard and
southern and southwestern portions of Florida.
Hay is a member of the Board of Directors of Utilities, Inc., a Chicago-based water utility
holding company.

Frank O. Heintz
President and Chief Executive Officer
Baltimore Gas and Electric Company (BGE)
Baltimore, Maryland

BGE has provided gas and electric services in Maryland for over 180 years.
Professional affiliations include the American Gas Association and the Edison Electric Institute.
Former Executive Director of the American Gas Association Local Distribution Companies
Caucus. Former member of the National Petroleum Council, the National Association of
Regulatory Utility Commissioners, the Gas Research Institute Advisory Council, and the Federal
Energy Regulatory Commission's Natural Gas Pipeline Competition Task Force.
For 13 years, was the Chairman of the Maryland Public Service Commission (1982-95). Prior to
his work at the Commission, Heintz was Executive Director of the Maryland Employment
Security Administration, Special Assistant to the Lieutenant Governor, and a delegate in the
Maryland Legislature.

Dudley J. Hughes
Independent
Flowood, Mississippi

Recommended by the NPC Nominating Committee.
Chairman of the Hughes-Rawls Corporation.
Spent more than 35 years as an independent operator.
Widely recognized for his work in earth sciences. Donated $2 million to Texas A&M
University's College of Geosciences and Maritime Studies.
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Hillard Huntington
Stanford University
Executive Director, Energy Modeling Forum (EMF)
Stanford, California

EMF provides a structured forum within which energy experts from government, industry,
universities, and other research organizations meet to study important energy and environmental
issues of common interest.
Former President of the United States Association for Energy Economic and Vice-President for
Publications for the International Association for Energy Economics. Former member of the
American Statistical Association's Committee on Energy Data and served on a joint USA-Russia
National Academy of Sciences panel on energy conservation research and development. Prior
positions with Data Resources International and the Federal Energy Administration.

Ray R. Irani
Chairman and Chief Executive Officer
Occidental Petroleum Corporation
Los Angeles, California

Former member of the NPC; recommended by the NPC Nominating Committee.
World's largest independent oil and gas company based on combined oil and gas production.
Second largest publicly-owned company based in Lbs Angeles.

* Corporate holdings include the Occidental Oil and Gas Corporation (assets in U.S., Middle East,
and Latin America), Occidental Chemical Corporation (leading North American manufacturer
and marketer of basic chemicals, as well as petrochemicals, polymers and plastics), and
Occidental Energy Marketing Inc.
Irani is on the Los Angeles Town Hall Board of Governors.

Sid J. Jansma, Jr.
President and Chief Executive Officer
Wolverine Gas and Oil Corporation
Grand Rapids, Michigan

Recommended by the NPC Nominating Committee.
Jansma sold a company with a similar name to Dominion Resources. Now reestablished as an
independent producer.
Member of the Board of Governors of the Independent Petroleum Association of America
(IPAA) and Chairman of its Environment and Safety Committee.
Director of Roc Oil Company Limited, Australia since 1998. ROC has assembled an
international exploration and production portfolio which reflects the Company's core strategy
whereby assets are acquired that have been generally undervalued or overlooked. The main areas
where ROC believes it can identify appropriate opportunities and add value are West Africa, the
Middle East and selected parts of Asia-Pacific and in it's its"niche areas" in the UK and
Australia.

Francis D. John
Chairman and Chief Executive Officer
Key Energy Services, Inc.
Midland, Texas

Recommended by the NPC Nominating Committee.
World's largest well servicing company operating over 1,400 well servicing rigs and 79 drill rigs
(onshore U.S., Argentina and Canada); total assets of over $1 billion.
Third largest land driller (via footage) in the United States with 75 drilling rigs.
8,500 employees in over 17 states; large Hispanic workforce.



George Kaiser
President
Kaiser-Francis Oil Company
Tulsa, Oklahoma

Recommended by the NPC Nominating Committee.
Privately held company engaged in oil and gas production and mineral mining ventures.
Kaiser is also Chairman of the Board of BOK Financial Corporation (a multi-bank holding
company with assets exceeding $10 billion and centered in four bank subsidiaries: Bank of
Albuquerque, Bank of Arkansas, Bank of Oklahoma and Bank of Texas) and Fountains
Continuum of Care, Inc. (senior housing communities).

John Kaneb
Chief Executive Officer
Gulf Oil
Chelsea, Massachusetts

Recommended by the NPC Nominating Committee. Wholesaler of refined petroleum products.
Distributes gasoline and diesel fuel to over 1,800 Gulf-branded stations in 11 northeastern states.
Owns and operates 12 storage terminals. GulfOil was established in 1901 with an oil strike in
Spindletop, Texas. The oil company restructured into seven operating companies in the 1970's.
Kaneb is also on the University of Notre Dame Board of Trustees.

W. Robert Keating
Commissioner
MA Dept of Telecommunications and Energy,
Boston, Massachusetts

* Current Chairman of the National Association of Regulatory Utility Commissioners'(NARUC),
Committee on Gas and advisory committee member of the Gas Industries Standards Board.
The MA Department of Telecommunications and Energy is responsible for the structure and
control of monopoly telecommunications and energy in the Commonwealth; developing
alternatives to traditional regulation and traditional monopoly arrangements; controlling prices
and profits; monitoring service quality; regulating safety in the transportation and gas pipeline
areas; and for the siting of energy facilities.

Kathy Lehne
Founder, President and Chief Executive Officer
Sun Coast Resources, Inc.
Houston, Texas

One of the largest petroleum marketers in the Nation serving third-party customers (such as
convenience stores, school districts, companies in the construction industry, and U.S. Coast
Guard) in nine states (Arkansas, Florida, Kansas, Louisiana, Mississippi, Missouri, New
Mexico, Oklahoma and Texas). Founded in 1985.

* Product lines includes gasoline, diesel, marine, jet, aviation fuels, kerosene, and oils lubricants.
Recognized as one of the top ten women-owned companies in Houston in 2001 (Houston
Business Journal).

James D. Lightner
President and Chief Executive Officer
Tom Brown, Inc.
Denver, Colorado

Recommended as a replacement for retired NPC member, Donald C. Evans, now Secretary of
Commerce (resignation effective 1-19-01).
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Tom Brown, Inc. is a Denver, Colorado based independent oil and natural gas production and
marketing company that holds 1.9 million net acres in the major natural gas basins of Wyoming,
Colorado, Utah, Texas, and Alberta, Canada. Acquired most of Unocal's Rocky Mountain oil
and gas assets. Has also expanded its exploration and production operations in western Canada.
Lightner has over 21 years of oil and gas industry experience.

Michael C. Linn
President
Allegheny Interests, Inc.
Pittsburgh, Pennsylvania

Recommended by Jerry Jordan and NPC Nominating Committee.
* · Linn works on oil and natural gas policy matters on behalf of independent producers; has served

as Presidents of the Independent Oil and Gas Associations of New York, Pennsylvania, and West
Virginia. Member of TIPRO.
Also Linn Resources, LLC.

* Chairs various policy committees with the Independent Petroleum Association of America.

Aubrey K. McClendon
Chairman and Chief Executive Officer
Chesapeake Energy Corporation
Oklahoma City, Oklahoma

Recommended by NPC Nominating Committee.
One of the ten largest independent natural gas producers in the U.S. Currently is the sixth most
active driller of natural gas wells in the U.S. with 24 rigs actively drilling in Oklahoma, Texas,
Louisiana and New Mexico.
McClendon co-founded the company.

William T. McCormick Jr.
Chairman and Chief Executive Officer
CMS Energy
Dearborn, Michigan

Former member of the NPC; recommended by the NPC Nominating Committee.
Utility and pipeline business in the mid-western United States. Internationally, CMS focuses on
high-growth markets in the Middle East, India and South America.
Chairman of Consumers Energy and member of Boards of Directors of Bank One Corp.,
Rockwell International Corp. and Schlumberger, Ltd.

W. Gary McGilvray
Chief Executive Officer and President
DeGolyer and MacNaughton
Dallas, Texas

Recommended replacement for retiring NPC member Charles T. Bryan, DeGolyer and
MacNaughton.
DeGolyer and MacNaughton performs a variety of services related to the upstream sector of the
petroleum industry, including evaluation of the hydrocarbon potential of exploration areas,
estimation and classification of reserves to be recovered from new discoveries, verification of
hydrocarbon reserves, production forecasting, and appraisal of properties for prospective
acquisition, divestiture, issuance of securities, or financing purposes. Experience in North
America and worldwide. During six decades, the firm has successfully performed studies on
hundreds of thousands of petroleum properties in more than 100 countries.



10

Steven J. Malcolm
President and Chief Executive Officer
The Williams Companies Inc.
Tulsa, Oklahoma

Recommended replacement for William Barrett, former Chairman and Chief Executive Officer
of Barrett Resources which merged with Williams (August 2001).

* Spans the country with five interstate natural gas pipelines. Recent addition of MAPCO brought
in refining and natural gas liquids pipelines.
Malcolm is a member of the Gas Processors Association and a former board member.
Member of the Southern Gas Association and the National Energy Services Association.
F* ormerly worked for Cities Service Company-in refining, marketing and transportation services.

Erie Nye
Chairman and Chief Executive Officer
TXU Corp.
Dallas, Texas

Recommended replacement for David W. Biegler, former TXU President and Chief Operating
Officer before retiring 12-31-01.
TXU Corp. is a global energy services company. Engages in the generation, purchase and
distribution of electricity, the purchase, transmission, distribution and sale of natural gas, and
energy marketing. Delivers or sells energy to 11 million customers, primarily in the U.S., Europe
and Australia; $43 billion in worldwide assets.
Nye is chairman of Edison Electric Institute. Served on the Board of Directors of the Electric
Power Research Institute. Past Chairman of the North American Electric Reliability Council,
Nuclear Energy Institute, and the Electric Reliability Council of Texas. Served on the Advisory
Committee to the President's Commission on Critical Infrastructure Protection.
Past Chairman of the Texas A & M University College of Engineering External Advisory and
Development Council.

John Palmer
Chairman of the Board
Palmer Petroleum, Inc.
Shreveport, Louisiana

Recommended by NPC Nominating Committee.
Small Louisiana independent.
Member of the Louisiana Independent Oil and Gas Association.
Active in IPAA and regional organizations including the Gulf Coast Region Petroleum
Technology Transfer Council Producers Advisory Group.

Glenn Patterson
President and Chief Operating Officer
Patterson-UTI Drilling Company, L.P.
Snyder, Texas

Recommended by NPC Nominating Committee.
Operates land-based oil and gas drilling rigs. Owns 302 drilling rigs, with operations in Texas,
New Mexico, Utah, Oklahoma. Louisiana and western Canada.
Formed as the result of a merger between Patterson Energy Inc. And UTI Energy Corp.
Patterson co-founded Patterson Energy Inc.



James L. Payne
Chairman, President and Chief Executive Officer
Nuevo Energy Company
Houston, Texas

Recommended by NPC Nominating Committee. Largest independent oil and gas exploration and
production company in California. Principal doriestic assets are located onshore and offshore
California. International assets are located offshore the Republics of Congo and Ghana and
offshore and onshore the Republic of Tunisia.
Payne has over 40 years of experience in the oil and gas field.
Serves on the President's Council of the Colorado School of Mines.

* Former Vice Chairman of Devon Energy Corporation. Outside director with BJ Services
Company, Global Industries, Ltd. and Nabors Industries, Inc.

Raymond Plank
Chairman and Chief Executive Officer
Apache Corporation
Houston, Texas

Former member of the NPC; recommended by NPC Nominating Committee.
* Explores for and produces oil and natural gas in the U.S., Canada, Australia, Egypt, Poland and

China. In the U.S., Apache's strength is exploitation and development in mature basins.
Internationally, Apache is an exploration company.
Plank formed Apache in 1956.

John W. Rowe
President and Co-Chief Executive Offrcer
Exelon Corporation
Chicago, Illinois

Recommendation of NPC Nominating Committee.
Exelon is a supplier of electricity, natural gas and other energy business services comprised of
three business units: Exelon Generation (serving more than 3.4 million electricity customers in
Northern Illinois through ComEd and about 1.5 million electricity and 430,000 natural gas
customers in Southeastern Pennsylvania through PECO Energy); Exelon Energy Delivery (one of
the world's largest power producers and wholesale marketers); and Exelon Enterprises
(telecommunications and other energy services). Exelon recently announced plans to divest its
peripheral businesses and focus.solely on electricity generation.

Mark Rubin
Executive Director
Society of Petroleum Engineers
Dallas, Texas

Executive Director of the Society of Petroleum Engineers that serves as an important source for
technical and professional development for its 52,000 members who live and work in more than
50 countries.

* Former Upstream General Manager for the American Petroleum Institute and current member of
the Interstate Oil and Gas Compact Commission.
Expands the Council's representation in the area of technical and professional societies related to
the oil and natural gas industry.
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Ray R. Seegmiller
Chairman of the Board, President and Chief Executive Officer
Cabot Oil & Gas Corporation
Houston, Texas

Recommended by the NPC Nominating Committee.
Domestic independent natural gas producer and marketer with substantial interests in the onshore
Texas and Louisiana Gulf Coast, Rocky Mountains, Appalachia and Mid-Continent.

Scott D. Sheffield
Chairman, President and Chief Executive Officer
Pioneer Natural Resources Company
Irving, Texas

Former member of the NPC; recommended by the NPC Nominating Committee.
One of the top ten U.S. independent exploration and production companies. Active rig programs
in the U.S., Argentina and Canada.

Sam Simon
Chief Executive Officer and President
Atlas Oil Company
Taylor, Michigan

Recommended by the NPC Nominating Committee.
Atlas Oil Company is the largest oil company in Michigan, supplying 60% of commercial and
industrial market in that state; owns 120 retail locations.
Sam Simon was elected by the Michigan offices of Emst & Young as Entrepreneur of the Year.
Member of the Society of Independent Gasoline Marketers of America (SIGMA) Board of
Directors.

Bob R. Simpson
Chairman and Chief Executive Officer
XTO Energy Inc.
Fort Worth, Texas
* Recommended by the NPC Nominating Committee.

XTO Energy Inc., formerly Cross Timbers Oil Company, is a large U.S. independent oil and
natural gas production company, operating largely in the Rocky Mountain region.
Holdings are mainly in Alaska, Arkansas, Texas, Kansas, New Mexico, Oklahoma and
Wyoming. Owns interests in about 6,900 wells.

* Simpson co-founded Cross Timbers in 1986.
Formerly Vice President of Finance and Corporate Development of Southland Royalty Company.

Bill Stewart
Chairman, President and Chief Executive Officer
BJ Services Company
Houston, Texas

Recommended by the NPC Nominating Committee.
Provides oilfield services serving the petroleum industry worldwide. The company's core business
comprises cementing, stimulation, downhole tools and coiled tubing services. BJ also provides
tubular services, process and pipeline services, and specialty chemical services in selected
geographic markets. Corporate history dates back to 1872. Recent innovations include the BJ
Blue Ray, reportedly the newest and most sophisticated stimulation vessel in the world, making its
debut in the Gulf of Mexico in November 2001.



James Cleo Thompson
Independent Oil and Gas Producer, Ranching, Banking, Investments
Dallas, Texas

Recommended by NPC Nominating Committee.
Winner of 2001 Lone Star Steel's Roughneck Award.
Managing General Partner, J. Cleo Thompson & James Thompson, Jr., engaged in the oil and gas
exploration and production business since 1953 with properties located principally in Texas,
New Mexico, Colorado and Oklahoma.
President and Chairman of the Board, Thompson Petroleum Corporation, engaged in the oil and
gas exploration and production business..

: * Chairman of the Board of Trustees of the Hatton W. Sumners Foundation since 1974. The
Foundation, which is located in Dallas, Texas, currently administers over 85 full law/government
scholarships at 10 universities.
Southern Methodist University Distinguished Alumnus 2000 and member of the Board of
Trustees McGuire Energy Institute, Southern Methodist University.
Member or affiliated with the Natural Gas Committee, Roustabout Club Member Independent
Petroleum Association America, TIPRO, Hard Hatters, Society of Petroleum Engineers, Permian
Basin Petroleum Museum Board.

Diemer True
Partner
True Companies, Inc.
Casper, Wyoming

Recommended by Jerry Jordan and NPC Nominating Committee.
Partner in True Oil Company since 1972; has worked in independent oil and natural gas business
for over 30 years.
Vice Chairman of Independent Petroleum Association of America.
Wyoming House of Representatives - 1972-1976; Wyoming State Senate - 1991-1992.
Board Member and Secretary, Mountain States Legal Foundation.

Paul G. Van Wagenen
Chairman, President and Chief Executive Officer
Pogo Producing Company
Houston, Texas

Recommended by NPC Nominating Committee.
Engaged in the exploration, development, and production of oil and natural gas. Acquired Noric
Corporation and its subsidiaries adding over 537 billion cubic feet equivalent of gas. Owns
interests onshore and offshore in the U.S., onshore in Canada, offshore in Thailand, Hungary, the
United Kingdom and Danish sectors of the North Sea.
Van Wagenen is a member of TIPRO.

Vincent Viola
Chairman of the Board
New York Mercantile Exchange
New York, New York

Recommended by NPC as a replacement for Daniel Rappaport.
* World's largest physical commodity futures exchange, and a trading forum for energy, and

precious metals in North America.
Served as Vice Chairman of NYMEX Holdings, Inc. from 1993-1996.
Graduate of U.S. Military Academy at West Point; achieved rank of major in the U.S. Army
Reserves.
Founder and sole owner of Pioneer Future Inc.
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William Michael Warren, Jr.
Chairman, President and Chief Executive Officer
Energen Corporation
Birmingham, Alabama

Recommended by NPC Nominating Committee.
Diversified energy company with two subsidiaries: Alabama Gas Corporation (natural gas utility)
and Energen Resources (oil and gas exploration and production).
Chief Executive Officer of Alabama Gas Corporation and Energen Resources Corporation.
Trustee of the Institute of Gas Technology. Former Chairman of the Southern Gas Association.
Chairman of the American Gas Association in 2002.
Director of Protective Life Corporation, a financial services company, and Associated Electric
and Gas Insurance Services Limited, a mutual insurance company serving the U.S. public utility
industry. Also a city Director of AmSouth Bank of Alabama,
Active in civic matters and education, e.g., as member of Mountain Brook Board of Education,
two-state wide education study commissions, Board of Trustees of Birmingham-Southern
College, and former chairman of University of Alabama at Birmingham.

J. Robinson West
Chairman
The Petroleum Finance Company
Washington, DC

Recommended by NPC Nominating Committee.
Advises chief executives of leading national and international oil companies of corporate and
international gas and power strategy, acquisitions, divestitures, and investor relations.
West served in Reagan Admintstration as Assistant Secretary of the Interior for Policy, Budget
and Administration (1981-83). Conceived of and implemented the first five-year OCS leasing
plan in the U.S. GulfofMexico.
Served in the Ford Administration as the Deputy Assistant Secretary of Defense for International
Economic Affairs (1976-77) and on White House staff (1974-76).
In 1976, West received the Secretary of Defense Medal for Outstanding Civilian Service.

Charles R. Williamson
Chairman and Chief Executive Officer
Unocal Corporation
El Segundo, California

Recommended by NPC Nominating Committee.
Large independent producer. Corporate business groups include North American Energy
Operations and International Energy Operations(engaged in exploration and production of crude
oil and natural gas in 14 countries with primary interests in the U.S. Gulf of Mexico, Thailand
and Indonesia), Geothermal Operations, Unocal Midstream Trade (energy marketing/trading),
Molycorp (lanthanides and molybdenum) and Real Estate Mediation Services (specific to mining
operations).
Member of the American Geological Institute Foundation.
Geologist background domestically with Exxon Corporation and internationally with Unocal,
including Europe and Asia.

* Member of the Stanford University Earth Sciences Advisory Board.



Donald D. Wolf
Chairman, Chief Executive Officer and Director
Westport Resources Corp. (Belco)
Denver, Colorado

Recommended by NPC Nominating Committee.
* Independent energy company engaged in oil and natural gas exploitation, acquisition and

exploration primarily within the U.S. Conducts operations in the Gulf of Mexico, the Rocky
Mountains, West Texas/Mid-Continent and the Gulf Coast.
Westport Resources Corporation was formed in 2000 with the merger of Westport Oil and Gas
Company, Inc. and Equitable Production (Gulf) Company (EPGC). In 2001, Westport merged
into Belco Oil and Gas Corp. (Belco) and Belco changed its name to Westport Resources
Corporation. The combined company has proved reserves of about 1.1 trillion cu. ft. of natural
gas equivalent, 54% of which is natural gas.
Wolf has had a diverse 35 year career in the oil and gas industry including positions held as
Chairman and CEO of General Atlantic Energy (1981) and President and Chief Operating
Officer of UMC Petroleum (1994-6).
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National Petroleum Council Membership

Classification Distribution

-Organizaion Sector . : -2001 :'..Reappoint -. ' - New . 2002 %

Oil and Gas Industry
Integrated Oil and Gas Companies

12 11 6%
Natural Gas and
Energy Service Companies 17 26 14%

Independent Marketers
and Refiners 13 13 7°

Independent Oil and Gas
Producers 53 63 34%

Drilling, Service and Supply

15 17 9%
Chermical, Transportation and
Other Companies 10 14 7%

Industry-Related

Financial

~~~~~~6 ~7 40%
Research, Consultants
and Other 20 18 10%

Non-Industry

cademria 4 5 3%

States and Tribes

ther Non-Industry

9 1 _ 4I2%

· .v ..

- v
D'eritgs havres entaion twi. / 7
Minority

Nnt25 'J 19 10%
Woman

I 10 '"-'j'12 . 6
t" 14

'Percentages have been rounded to whole numbers. f .
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National Petroleum Council Membership
Classification Distribution 2002-2003

Srares and TribesResearch, Consultants 5% Integrated Oil and Gas
and O ther Companies

10% 6%
Iand Oher CompanOther

Supply nAcademia RNon-Industry
9 3% 2%Financial

33%

and OtherndComanies Hi ein__e14%
9% 7..

Independent Oil and Gas
Producers

33%
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NATIONAL PETROLEUM COUNCIL
OTHERS CONSIDERED AND NOT RECOMMENDED FOR APPOINTMENT

2002-2003 TERM

Chairman and Chief Executive Officer

* -" originally recommended .boodifor membership to the Council. ' ' ..
The NPC Nominating Committee udged,_ )doo himself to be a more appropriate candidate
and contacted him in that regard. , ,,however, reported that he is already committed to' ,.. :
the Secretary in other venues and is unavailable at this time to fulfill the requirements of Council
membership.

"*- 
-

' 

- /

_ Assistant Vice President
Commodity Resources

~ Recommended by{ kbdoo,'Chairman and Chief Executive Officer, ' inj"'.
response to Secretary Abraham's August' 15, 2001, letter. The recommendation was deemed
unsuitable to nominating standards and was reportedly withdrawn bf( '.fter ^
consultation with the NPC Nominating Committee.

I- ! , . . ' '.

Chief Executive Officer

* 7?was identified as a possible candidate in early 2001. The NPC Nominating
Committee has since recommended' ' to replace. - the retired ,
Chairman of CNG (after the merger with Dominion). .is currently the Chairman, ( :.
President, and Chief Executive Officer of L Inc., the parent company of .

;. ,.--:

"President
x,-

* Recommended by.' iChief Executive Officer,i in response to Secretary ,. '
Abraham's August 5, 2001, letter. The recommendation did rin'meet nominating standards.

was deemed a more suitable candidate; he was contacted by the NPC Nominating,. ,. ..
Committee and has agreed to serve if invited.

L _.. -.
Managing Director and General Partner

_ . ,,.,,_(... . , - v .-.

Recommended by Congressman David Vitter (R-LA). The recommendation was deemed
unsuitable to nominating standards. If a representative of. is to be invited tot'. -. -
the Council, . !current Chairman and Chief Executive Officer, would be a more, ..
suitable candidate. ' '

L.
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NATIONAL PETROLEUM COUNCIL
DEPARTING MEMBERS: 2002-2003 TERM

Departing Member Proposed Replacement/New Member
2000-2001 Term 2002-2003 Term

.'* ? i> . [opportunity for rotation]

:r
Advanced Technology Systems, Inc.
(not oil and gas)

[opportunityfor rotation]

DASCO Energy Corporation
.i ' 

1
; ''. '

. .

Truman Arnold Companies
Truman Arnold Companies
(resigned with recommended replacement;
Secretary sent letter 7/25/01 thanking him for his
service on the Council)

Barrett Resources Corporation Williams
(acquisition by Williams)

i ::. ,' . ;,,; [opportunity for rotation]

Michael L. Beatty & Associates
(referred to National. Coal Council for future
consideration)

*. .. i. :" ' :.. " ' -'

~-' .'~' ;'"' [Chairman and Chief Executive Officer
TXJ Corporation TXU Corporation
(retired December 31, 2001)

'DeGolyer and MacNaughton, Inc.
(resigned with recommended replacement) DeGolyer and MacNaughton, Inc.

' _ ! . [opportunityfor rotation]

Oasis Aviation, Inc.
(change of business focus)

. ', .''" ';~ [opportunity for rotation]

Jones, Day, Reavis, Pogue



Departing Member Proposed Replacement/New Member
2000-2001 Term 2002-2003 Term

4' .. ... ' *; ' [opportunityfor rotation]
Cooper Union for the Advancement of Science
and Art
(no longer involved in oil and gas business)

*' -- > \J ''-[opportunity for rotation]

Philcon Development Company
(deceased)

" _L_, ' ,,. , V D; ." [opportunityfor rotation]
Bank of America
(no longer involved in oil and gas business)

.. . .. __. :·-.5 - ".'
Dominion Resources, Inc. hairman, President and Chief Executive Officer
(retired; Secretary sent letter 7/25/01 accepting his, _ O f
resignation from the Council)

1-- .. ; . ('_..._ .- .- ., ...,
President and Chief Executive Officer
Tom Brown, Inc.

Tom Brown, Inc.
(resigned; appointed Secretary of Commerce)

I : ·

Halliburton Company Halliburton Company
(duplicate due to job change) (current Council member)

-- '| _:; ,~~ [opportunity for rotation]
Attorney
Gallegos Law Firm

EL i _ "3 * ;- : ' - t ._ ' - :. -,, ..
Ultramar Diamond Shamrock Corporation
(merger/acquisition and retiring) Valero Energy Corporation

._ . ''i , ''
.. ~ ~.·../ ....~--

MCN .
(resigned/MCN merged with DTE Energy)' ..- -,_TE Energy

-_ J .. : ( ¢ --: : *[opportunityfor rotation]

Osyka Corporation

2



Departing Member Proposed Replacement/New Member
2000-2001 Term 2002-2003 Term

_':'-. . _' '. (-. .;- ..4,:' ' [opportunity for rotation]

Headington Oil Company

- i ,': ; ..- [opportunity for rotation]
er

Sinclair Oil Corporation

,- :
V f' '. [opportunity for rotation]

HUTCO Inc.
(change of corporate focus)

Noble Affiliates, Inc. Noble Affiliates, Inc.

;:_ : - b · ,:c [opportunity for rotation].

[opportunityfor rotation]

Enron Corporation

-(_ i ,' ,!', .'' [opportunity for rotation]

Leathers Oil Company

_ ~' '!" U ¼) . [opportunityfor rotation]

Colonial Pipeline Company

; - _____(i.X^/___' A _______________________________

Petroleum Industry Research Foundation Petroleum Industry Research Foundation

iL . . _ . . .

'J.P. Morgan Securities, Inc.
.(.. ,C/ . _ 3iP. Morgan Securities, Inc.

3



Departing Member Proposed Replacement/New Member
2000-2001 Term 2002-2003 Term

[opportunity for rotation]

Premier Energy Supply Corporation
(change of corporate focus)

Mitchell Energy and Development Corp....
(merger/acquired by Devon) Devon Energy Corporation

(current Council member)

Louis Dreyfus Natural Gas 'Dominionj' .
(merger/acquisition) [see also retired member

_: _.

( from Broken Hill PC, Ltd., The Broken Hill Proprietary Company, Ltd.

,:' . -.- . ._.- ,. '.: '.., :: ' . _ .... :". _ : .. ; ', ,

New York Mercantile Exchange New York Mercantile Exchange

: - -. [opportunity for rotation]

'National Bank of Alaska'/; : -
merger/acquisition)

~" _ "^L9~ .... [opportunityfor rotation]
Simmons Royalty Company

;:.-. '.. k.,
Arlie M. Skov, Inc. Society of Petroleum Engineers

..... ~..? ^ -- [opportunityfor rotation]
Panhandle Producing Company

:(change of business focus) . ._:-

4
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SAMPLE LETTER - Member Leaving Council/Thank You for Service

Dear Mr./Ms.:

Thank you for your service on the National Petroleum Council during the 2000-
2001 membership term. The Council has a long history of contributing to the
energy strength, security, and stability of our Nation, and addressing society's
shared environmental concerns. This has been made possible by individuals like
yourself who have unselfishly given their time and talents.

Please accept my sincere gratitude for your past efforts and support. I hope that I
may call on you again in the future.

Sincerely,

-Spencer Abraham

1<



SAMPLE LETTER - Invitation to Serve on Council

Dear Mr./Ms.

It is my pleasure to invite you to serve as a member of the National Petroleum
Council, a key advisory body to the Secretary of Energy, for the 2002-2003
membership term. Created by President Truman in 1946 to continue industry and
government cooperation that began during World War II, the Council provides
essential advice, information, and recommendations on matters relating to oil and
gas and their respective industries.

In May 2001, President Bush issued a comprehensive National Energy Policy, that
recognizes the critical role that oil and natural gas play in the national economy.
To address the many challenges identified in the Policy, the expertise of
recognized leaders in the oil and natural gas industry and associated interests will
be invaluable. The National Petroleum Council's work during the 2002-2003
term will be important to the Administration and the Department as government
and industry strive to meet the Nation's future energy needs.

I am certain you will find your association with the Council both challenging and
rewarding. Please join me at the next Council meeting in Washington, D.C. on
April 10, 2002.

I hope you will accept this appointment. You will receive an information package
from the Council shortly. If you have any questions, please feel free to call Mr.
Marshall Nichols, the Council's Executive Director, on (202) 393-6100, or Ms.
Nancy Johnson, the Director of Natural Gas and Petroleum Planning and
Environmental Analysis, Office of Fossil Energy, on (202) 586-6458.

Sincerely,

Spencer Abraham

F



SAMPLE LETTER - Condolence Letter/ Thank You for Service
[Mr. Conklin died on October 31, 2001 and is survived by his spouse Carolyn

Kerns Conklin.]

Mrs. Daniel H. Conklin
c/o Philcon Development Company
First National Place One
Suite 730
Amarillo, Texas 79101

Dear Mrs. Conklin:

I am writing to send my condolences to you and your family on the loss of your
husband, Daniel H. Conklin. I also want to express my appreciation for his many
years of service on the National Petroleum Council. The Council has a long
history of contributing to the energy strength, security, and stability'of our Nation,
and addressing society's shared environmental concerns. We greatly appreciate
Mr. Conklin's prior service as a Council member. His willingness to contribute
time and effort to the Council's work was a significant gift to the Nation.

Sincerely,

Spencer Abraham

'C.
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DEPARTMENT OF ENERGY

CHARTER

NATIONAL PETROLEUM COUNCIL

1. Committee's Official Designation:

National Petroleum Council (NPC).

2. Committee's Objectives and Scope of Activities and Duties:

To provide advice, information, and recommendations to the Secretary of Energy on
matters relating to oil and gas and the oil and gas industry.

3. Time Period Necessary for the Committee to Carry Out its Purpose:

In view of the goals and purposes of the Council, it is expected to continue in nature.

4. Officials to Whom this Committee Reports:

The Council will report to the Secretary of Energy.

5. Agency Responsible for Providing Necessary Support for this Committee:

The Department of Energy. Within the Department of Energy, primary support will be
furnished by the Office of Fossil Energy.

6. A Description of Duties for Which the Committee is Responsible:

The duties of the Council are solely advisory and are stated in paragraph 2 above.

7. Estimated annual Operating Costs in Dollars and Man-years:

$100,000; one-half person year.

8. Estimated Number and Frequency of Committee Meetings:

The Council will meet approximately twice a year, as required. Subcommittees will also
meet as required.

9. Committee's Termination Date (if less than 2-years from the date of establishment or
renewal):

No applicable.

'I>



10. Subcommittee(s):

To facilitate functioning of the Council, subcommittee(s) may be formed. The objectives
of the subcommittee(s) are to make recommendations to the Council with respect to
matters related to the responsibilities of the Council.

11. Members:

Council members shall be appointed by the Secretary of Energy for a term of up to two
years. The appointments may be renewed subject to review by the Secretary of Energy
and concurrent with renewal of the Charter. Approximate number of members: 175.

12. Chairperson:

The chairperson shall be elected by the members of the Council.

NOV - I 2001
Date:

Japis N. Solit
V isory Committee Management Officer

NOV - I 2001
Date Filed:



BACKGROUND INFORMATION ON THE NATIONAL PETROLEUM COUNCIL

The National Petroleum Council (NPC) is an advisory body to the Secretary of Energy that was
established by President Truman in 1946 to provide advice on issues related to oil and natural gas
issues, or the oil and natural gas industries. Its members aresenior executives representing the
Nation's oil and gas producing, service and transport companies, the financial community,
academia, consumer and environmental groups, States, and other diverse interests. The Council
conducts it works primarily through the conduct of studies, and is subject to the provisions of the
Federal Advisory Committee Act of 1972.

Examples of recent major studies undertaken by the NPC at the request of the Secretary of Energy
include:

U.S. Arctic Oil & Gas (1981)
* Environmental Conservation - The Oil & Gas Industries (1982)
· Third World Petroleum Development: A Statement of Principles (1982)
· Petroleum Inventories and Storage Capacity (1983, 1984)
· Enhanced Oil Recovery (1984)

The Strategic Petroleum Reserve (1984)
U.S. Petroleum Refining (1986)
Factors Affecting U.S. Oil & Gas Outlook (1987)
Integrating R&D Efforts (1988)

* Petroleum Storage & Transportation (1989)
* Industry Assistance to Government - Methods for Providing Petroleum Industry

Expertise During Emergencies (1991)
Short-Term Petroleum Outlook - An Examination of Issues and Projections (1991)
Petroleum Refining in the 1990s - Meeting the Challenges of the Clean Air Act (1991)
The Potential for Natural Gas in the United States (1992)

* -U.S. Petroleum Refining - Meeting Requirements for Cleaner Fuels and Refineries (1993)
The Oil Pollution Act of 1990: Issues and Solutions (1994)
Marginal Wells (1994)
Research, Development, and- Demonstration Needs of the Oil and Gas Industry (1995)
Future Issues - A View of U.S. Oil & Natural Gas to 2020 (1995)

* Issues for Interagency Consideration - A Supplement to the NPC's Report: Future
Issues - A View of U.S. Oil & Natural Gas to 2020 (1996)
U.S. Petroleum Product Supply - Inventory Dynamics (1998)
Meeting the Challenges of the Nation's Growing Natural Gas Demand (1999)
U.S. Petroleum Refining -Assuring the Adequacy and Affordability of Cleaner Fuels (2000)
Critical Infrastructure Protection: Securing the Oil and Natural Gas Industries in the New
Economy (2001)

Department of Energy Contacts:
Nancy Johnson, 202/586-6458
Margie Biggerstaff, 202/586-3867
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NEW APPOINTMENTS

(Nominating committee) . s

The Broken Hill Proprietary Company, Ltd.

Melbourne, Victoria, Australia

Truman Arnold Companies

Texarkana, TX

C.- 
~ .:, '

Sempra Energy

San Diego, CA

* .{ } +'.

Flour Corporation
Aliso Viejo, CA

. .

Bollinger Shipyards, Inc.

Lockport, LA

XCEL Energy, Inc.

I
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NEW APPOINTMENTS

EMC Holdings, LLC

Houston, TX

Dominion Resources

Richmond, VA

Association of American State Geologists

Denver, CO

Noble Affiliates, Inc.

Houston, TX

American Electric Power, Inc.

Columbus, OH

DTE

Detroit, MI

2
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NEW APPOINTMENTS

j t ,
Trade-Ranger

Houston, TX

Energy Council

Dallas, TX

Southern Company

Atlanta, GA

Petroleum Industry Research Foundation, Inc.

New York, NY

. .

Valero Energy Corporation

San Antonio, TX

i- . .'

American Association of Petroleum Geologists

Tulsa, OK

3
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NEW APPOINTMENTS

Ocean Energy, Inc.

Houston, TX

FLP Group, Inc.

Juno Beach, FL

Baltimore Gas and Electric Co.

Baltimore, MD

Independent

Flowood, MS

Stanford University Energy Modeling Forum

Stanford, CA

Occidental Petroleum Corporation

Los Angeles, CA

4
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NEW APPOINTMENTS

_ - *" /^~\ - .,, !

rcer

Key Energy Services, Inc.

Midland, TX

/ ' i . .- r. ·~- '~-i~. ..*.... \

Kaiser-Francis Oil Company

Tulsa, OK

Gulf Oil

Chelsea, MA

MA Dept of Telecommunications and Energy

Boston, MA

r
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NEW APPOINTMENTS

7-Eleven
Dallas, TX

Sun Coast Resources, Inc.

Houston, TX

'.,.' r / ' i '*'"
* f -. .i

Tom Brown, Inc.

Midland, TX

) .) .....

Allegheny Interests, Inc. , .. J-

Pittsburgh, PA

The Williams Companies, Inc.

Tulsa, OK

Ck. C-3r

Chesapeake Energy Corporation

Oklahoma City, OK

6



NEW APPOINTMENTS

.i . . . .*_CbX j

CMS Energy

Dearborn, MI

*[ .x. _ _^(^X.

DeGolyer and MacNaughton Inc.

Dallas, TX

Murfin Drilling Co., Inc.

Wichita, KS

Muskegon Development

Mt. Pleasant, MI

TXU Corp.

Dallas, TX

Palmer Petroleum, Inc.

Shreveport, LA

7
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NEW APPOINTMENTS

e):-. . .-

Patterson-UTI Drilling Company, L.P.

Snyder, TX

Nuevo Energy Company

Houston, TX

Jane Lew, WV

.

' fb).'-
Apache Corporation

Houston, TX

Exelon Corporation

ChicagoJ

!'( .., / , : ' '*

Society of Petroleum Engineers

Richardson, TX

8
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NEW APPOINTMENTS

k

S.W. Jack Drilling Company
Indiana, PA

True Companies, Inc.

Casper, WY

. , .. .-' ',-

Pogo Producing Company

Houston, TX

New York Mercantile Exchange

New York, NY

Energen Corp.

Birmingham, AL

The Petroleum , Fi.anc Com

The Petroleum Finance Company

Washington, DC

10
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NEW APPOINTMENTS

Unocal Corporation

El Segundo, CA

's<e .~ . A -

Westport Resources Corp.

Denver, CO



Phone Calls

There were only two phone calls found in the Secretary's phone log pertaining to
Kenneth Lay, Linda Robertson or other Enron officials.

o February 6, 2001 - The Secretary received a phone call from Kenneth Lay.

* November 2, 2001 - The Secretary placed a phone call to Kenneth Lay.

The Secretary responded that he telephoned Mr. Lay to ask about the situation after
reading news reports about the company's financial problems. He said Mr. Lay did not
ask for any help and that he seemed to convey the situation was improving, but could not
disclose details. Several days later on November 8, 2001 Enron announced the Dynergy
merger talks, which the Secretary assumed was the reason for the brief and optimistic
phone conversation. [The Secretary recalls the February 6 call from Mr. Lay as regarding
an invitation to speak at an event.

Meetings

There were no meetings or records of any meetings between the Secretary and Kenneth
Lay or Linda Robertson or any other Enron official. The following five requests were
received from Mr. Lay and other Enron officials to meet with the Secretary, but all five
requests were declined. . /

e Request for Dr. Lay meeting with Secretary Abraham on April'6,.2001. The
request was declined. (Control #2001-009085)

* Request for Dr. Lay meeting with Secretary Abraham on April 4, 2001. The
request was declined. (Control #2001-009085)

a Request for R.T. Hap Boyd of Enron Wind Corp. meeting with Secretary
Abraham, dated July 31, 2001. The request was declined. (Fax - Control #2001-
018057; Letter - Control #2001-018326)

- Request for Jeff Skilling, CEO of Enron, meeting with Secretary Abraham on
i. / September 11, 2001. The request was declined. (Control #2001-018818)

a Request fornDr. Lay meeting with Secretary Abraham on September 18 or
September 19, 2001. The request was declined. (Faxl-Control#2001-020031;
Fax2-Control #2001-020504)

The search found only two "records of meetings involving the Office of the Secretary and
officials of the Enron Corporation, including Kenneth Lay and Linda Robertson." The
search found the following:



a Schedule of Deputy Secretary Francis Blake for September 19, 2001 includes a
meeting with Enron Vice Chairman Myk Frevert and Steven Kean and Linda I.
Robertson of Enron. r IN/ -

- Letter from to Chief of Staff Kyle McSlarrow requesting a meeting on May 23,
2001 for Rick Shapiro and Linda Robertson of Enron and David R. Lugar of
Quinn Gillespie & Associates. The meeting discussed ideas on how to address l
the electricity crisis in California. (Control #2001-012714)

A search of Under Secretary Robert Card's meeting records and correspondence found no ~
items involving "officials of the Enron Corporation, including Kenneth Lay and Linda
Robertson."



Washington, Charles

From: Washington, Charles
Sent: Friday, June 29, 2001 7:05 AM
To: 'Clayton.Seigle@enron.com%intemet
Subject: RE: meeting

Hi Clay, thanks for writing and I look forward to meeting you.
Unfortunately I was unable to make the trip to Texas, and also, -I am out
all next week. I will return to work on July 9th. Please feel free to
e-mail or call me at any time (202-586-5154). Thanks

----- Original Message-----
From: Clayton.Seigle@enron.com%internet
[mailto:Clayton.Seigle@enron.com]
Sent: Thursday, June 28, 2001 5:07 PM
To: Washington, Charles
Subject: meeting

Hi Chuck:

I saw your name on the list at the ME conference in Houston last week,
but
did not get a chance to say hi. I am an oil market analyst for Enron
and I
focus esp on the Middle East. I used to work at EIA and I had a nice
dialogue with Bob Copaken when he was there.

If you are around next Friday July 6 maybe I can stop in and chat.

Thanks

Clay Seigle
Senior Market Analyst
Enron Global Markets
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Benspn, Erka .'i/eDoJ

From: Caranti, Guido [Guido.Caranti@enron.com)
Sent: Wednesday, July 25, 2001 7:47 PM
To: Benson, Enka
Cc: Hardy, John; Bnggs, Tom
Subject: Venezuela LNG Exports

Addi&"-adl n6oVm

gas por...

Erika: Tom Briggs from Enron's Governmental Affairs department told me

Erika: Tom Briggs from Enron's Governmental Affairs department told me
that you were responsible for briefing Francis Blake and Ronda Houdone
for their meeting with the Venezuelan Ministry of Energy and PDVSA
officials. Tom told me that he was going to talk to you on the phone,
but we also though that it was good to send you this additional
information in writing. I am enclosing two paragraphs in a "word" file
that-describe important developments over the past few weeks. Please
give me a call at 713 304-4264 or call John Hardy 202 466-9156 in our
Washington office .if you have any questions about it.
We think this is a key development that is very important for the
conversations that the Department of Energy will hold with the
Venezuelan officials.
Thanks a lot.

Guido Caranti
Enron Global Markets L.L.C.
Global LNG
<<Additional Info Vzla gas exports.doc>>



Benson, Erika . Zic\/

From: Tom.Briggs@enron.com%intemet [Tom.Briggs@enron.coml
Sent: Wednesday, July 25, 2001 9:59 AM
To: Benson, Erika
Subject: PDVSA letter

LmaLenes af* 9 *

ZOo.dob "'

I hope that this confidential letter is useful. I look forward to working
with you.

(See attached file: LamedaLetter july 9 2001.doc)

*' . ''' -- ^~~~~~~~~~~~~tfes.



Washington, Charles

From: Washington, Charles
Sent: Monday, June 18, 2001 7:33 AM
To: FELD, LOWELL
Subject: RE: Country Analysis Briefs (all countries; Middle East; OPE

Hi Lowell, unfortunately, all I know is what's in the media.

----- Original Message-----
From: FELD, LOWELL
Sent: Wednesday, June 13, 2001 12:38 PM
To: Washington, Charles; James, Wynne
Subject: FW: Country Analysis Briefs (all countries; Middle East; OPE

Chuck/Wynne: Per the question from one of Enron's oil market analysts
below,
do .
you have any insights into.WHY Saudi Arabia decided to seize the IPSA
line,
and-
also why NOW? Thanks. -- Lowell Feld, EIA

----- Original Message-----
From: Clayton.Seigle@enron.com [mailto:Clayton.Seigle@enron.com]
Sent: Tuesday, June 12, 2001 2:46 PM
To: lowell.feld@eia.doe.gov
Subject: Re: Country Analysis Briefs (all countries; Middle East; OPEC)

any insight into saudi seizure of ipsa 2 line, esp in light of recent
reports of
border skirmishes with iraq?

132
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Person, George

From: Pumphrey, David
Sent: Monday, September 24, 2001 9:29 AM
To: Person, George; Benson, Erika; Lockwood, Andrea
Subject: RE: Industry/Interagency Roundtable on Venezuela

I believe that Juanita has kept that list. Unfortunately she's not here today.

-- Original Message--
From: Person, George
Sent: Monday, September 24, 2001 9:26 AM
To: ... Benson, Erika; Lockwood, Andrea
Cc Pumphrey, David
Subject: RE: Industry/Interagency Roundtable on Venezuela

Erika,

As discussed, you should start to work more closely with Andrea. Based on a voice mail, she will be in tomorrow and,
as needed, is available by phone.

On this action, we need to ensure that we invite a broader range of private sector reps and avoid even the appearance
of excluding some. Using a few associations may be the best approach.

Dave,

Is there a standard mailing list for the industry dialogue exercise we've done previously?

Thanks.

George

-Original Message-
From: Benson, Erika
Sent: Monday, September 24, 2001 9:11 AM
To: 'John.Hardy@enron.com'; 'Shiptrans@aol.com%interner; Tom.Briggsenron.com%intemet'
Cc: Lockwood. Andrea; Pumphrey. David: Person. George
Subject Industry/Interagency Roundtable on Venezuela

Recent concerns about the investment climate in Venezuela and the upcoming Principal Coordinators Meeting for
the Department of Energy, has prompted an Industry/Interagency Roundtable next Friday September 28th at
10am-12pm at DOE. (Exact room number will be sent)

The Industry portion, the first hour, will be chaired by our new Assistant Secretary for Policy and International
Affairs, Vicky Bailey.

Please let Andrea Lockwood (202-586-6082) or I know if you have any questions. Please let us know if you can
attend.

Thanks,

Erika Benson
Office of Policy and International Affairs
U.S. Department of Energy
202-586-6531

<7Qrj



Participant List
Industry/Interagency Roundtable on Venezuela

September 28, 2001

Industry Representatives:

-Executive Director, U.S.-Venezuelan Business Council
Venezuelan-American Chamber of Commerce
Domestic Petroleum Council
BP-Amoco
Chevron
Texaco
Exxon-Mobil
Conoco
Enron
Amareto-Hess
Halliburton
CMS Energy
AES
Cargill
Tomen America
Trans Mar Coal
Burlington Resources

(Verizon, BellSouth and Merck were invited, but have ndt confirmed)

United States Government Representatives:

Department of Energy:

Vicky Bailey, Assistant Secretary
Office of Policy and International Affairs, DOE

Randa Hudome, Senior Advisor for International Affairs
Office of the Secretary, DOE

David Pumphrey, Deputy Assistant Secretary for International Energy Cooperation
Office of Policy and International Affairs, DOE

Andrea Lockwood, Office of American and African Affairs
Office of Policy and International Affairs, DOE

Erika Benson, Office of American and African Affairs
Office of Policy and International Affairs



Moustafa Soliman, Office of Science and Technology
Office of Policy and International Affairs, DOE

- Donald Juckett, Director
Office of Fossil Energy, DOE

Ann Ducca, Team Leader, International Division
Office of Fossil Energy, DOE

Harvetta Asamoah, .
General Counsel's Office, DOE

Tara Billingsley, Office of Energy Markets and End-use
Energy Information Administration

Department of State:

Matthew McManus, Director
Energy Bureau

James Dudley, Economist
Energy Bureau

Brian Naranjo
Venezuela Desk Officer

Mary Brett Rogers
Office of Investment Affairs

Department of Commerce:

Tom Welch
Venezuela Desk Officer

Department of Treasury:

Greg Christopolis

Dirk Joldersma

United States Trade Representative:

David Katz



Central Intelligence Agency:

Mike Matthews

Andy Bennett

.Congressional Staff:

Ted Brennan, Professional Staff
Subcommittee on Western Hemisphere Affairs
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schedule a meeting with Secretary Abraham
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NA
_,____________________________ -Organization ID EXECCORR2

. . . I----- II
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08/10/01 12:40 FA

2063f i'8"-%8 T 10o/01 1:39 TO 587573 P0 1

Linrd L Robeuto

;--Wo CoGm-- Afffrs

Emon
^^ 277B Z d, SftW Suik SXW

ttiit~Po. DC 20006

VIA FAX
202-586-7573 (fax)

August 10, 2001

The Honorable Spencer Abraham
Secretary of Energy
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585
Attention: Ms. Cheryl Afford, Scheduler

Dear Ms. Aiford:

Jeff Skilling, CEO of Enron would like to schedule a meeting with Secretary
Abraham to discuss the state of electricity competition and upcoming legislation.
Mr. Skilling is available for a meeting in Washington, DC on Tuesday. September
11, 2001 In the afternoon if this is possible.

At your convenience, please call me at 202-466-9159. 1 look forward to talking
with you.

Sincerely,



2001-018818-Namelist

Linda L. Robertson
Vice President
Federal Government Affairs

.- ENRON
1775 Eye Street, NW
Suite 800
Washington, DC 20005
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2001-020031 Aug 29 A 10:29
Linda L Robortson
VIce Peidca
Federal CGoermmm Affair

Enron
1775 Eye Shr. NW. Suite 800
Waslingtb, DC 20006
202-466-9159
Fax 202-828-3372
linda. obaensuonern.om

VIA FAX
202-586-7573 (fax)

August 28, 2001

Ms. Robin Johnston
Scheduler
The Honorable Spencer Abraham
Secretary of Energy
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Ms. Johnston:

Ken Lay, Chairman and CEO of Enron would like to schedule a meeting with
Secretary Abraham to discuss the state of electricity competition, and upcoming
electricity legislation. Dr. Lay is available for a meeting in Washington, DC from
September 18 through September 19, 2001.

At your convenience, please call me at 202-466-9159. 1 look forward to talking
with you.

Sincerely,

Endless possibilities."

** TOTFL PAtGE. 01



Namelist - 8/29/01

Linda L. Robertson
Vice President
'Federal Government Affairs

.:ENRON
1775 I Street, NW, Suite 800
Washington, D.C. 20006
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January 22, 2001 LCl rrn-S w

The Honorable Spencer Abraham w
Secretary
US bepartmert of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Spencr.

In my capacity as Vice Chairman of the Buiness Council, I am writing to
invite you to address the moring session of our witer meeting at the Park Hyatt
Hotel in Washington. DC on February 2, 2001. If yoi are able to join us. which
we very much hope you are, we wiU work with your staff to determine the most
convenient time for you to speak. We envisage about a 2-minute speech wihf
10 to 15 minutes with our members.

The Council, formed in 1933 Is a voluntary-assclation of America's top
100 or so business leaders ded'Tabd to service in the national intrest As a
gathering of currEnt and former Chief Exacutiv Oicers trom virtually every
rnajor Industry, the Council is entirely an oducaionm) and deliberative forum. The
Councd does not take positions as an organizaon instead, it provides a forum
for ecchange between the leaders of the US busines .and government
commnuniti3 in an effort to acdive greater undeiTawnding and consensus on the
important iesues facing our country.

Our winter meeting is held In Washington, DC 1n order to faciltate broad
particlpation by our nation's top politcal leaders induding the President. Cabinet
officers and Congressional majority and minority leaders. We would be delighted
to have your paticiiaton at this winters event

Please feel free to call me directy, or have onmeone on your staff contac
Phiip Cassidy (Business Council) at 202-298-750 or Linda Robertson (Enrun)
at 202-46.9159.

Slncerely, Po6-fr Fat Eot 771 tL \S /

Jt,/ _ .______

latural gaet. ElctriIdry. ErdleYS poab8jlhldcM

*o ToTrL PaGE.B1 E
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Namelist (2001-001758)

January 22, 2001

Kenneth L. Lay
Chairman
Chief Executive Officer
Enron Corp
P.O. Box 1188
Houston, Texas 77251-1188
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2001-001530 Jan 23 A7:28

Kenneth L Lay
Chairman and
Chief Executie Officer

Enron Corp.
P. O. Box 1188

January 22, 2001 Houston, TX 7251-1188
(713) 853-6773
Fax (713) 853-5313

The Honorable Spencer Abraham klayr8ron.-om
Secretary
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Spencer:

In my capacity as Vice Chairman of the Business Council, I am writing to
invite you to address the morning session of our winter meeting at the Park Hyatt
Hotel in Washington, DC on February 22, 2001. If you are able to join us, which
we very much hope you are, we will work with your staff to determine the most
convenient time for you to speak. We envisage about a 20-minute speech with
10 to 15 minutes with our members.

The Council, formed in 1933, is a voluntary association of America's top
100 or so business leaders dedicated to service in the national interest. As a
gathering of current and former Chief Executive Officers from virtually every
major industry, the Council is entirely an educational and deliberative forum. The
Council does not take positions as an organization; instead, it provides a forum
for exchange between the leaders of the US business and government
communities in an effort to achieve greater understanding and consensus on the
important issues facing our country.

Our winter meeting is held in Washington, DC in order to facilitate broad
participation by our nation's top political leaders including the President, Cabinet
officers and Congressional majority and minority leaders. We would be delighted
to have your participation at this winter's event.

Please feel free to call me directly, or have someone on your staff contact
Philip Cassidy (Business Council) at 202-298-7650 or Linda Robertson (Enron)
at 202-466-9159.

Sincerely,

Natural gas. Electricity. Endless possibilities.TM

it



1/22/2001

Kenneth L. Lay
"Chairman. and Chief Executive Officer

-- Enron Corporation
POB 1188
Houston, TX 77251-1188

Pe
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2001-018407 8/6/01 11:03 cS/r 7u

Kenneth L Lay
'Chairman of the Bord

Enron Corp.
^'/)tKP~~~~~ , ~~~~/e P.O.Box 1188

,°~~oV"y^~~~~~~~~~ ~Houston, TX 77251-1e88
713-853-6773
Fax 73-853-5313

*~~~.':~~~~~~~ 12: "~ k-nnrtthlay@ron.xom

July 31, 2001

The Honorable Spencer Abraham
Secretary of Energy
U.S. Department of Energy
Forrestal Building
1000 Independence Ave. SW
Washington, DC 20585-1000

Dear Mr. Secretary:

I'd like to follow up with you personally on a recent invitation extended by
Jeff Skilling for an event Enron is hosting, "U.S. Energy Policy at a Crossroads:
Alternative Futures for the Current Energy Crisis;" in Washington, DC on
October 3-4. We would be honored to have you as a featured keynote speaker
to communicate your vision of America's energy future. The energy industry is at
a critical juncture. Through this event, Enron is committed to creating an open
dialogue for the industry to work together collectively and constructively to find
solutions and discuss ways to get them implemented.

Your involvement in this industry forum represents an opportunity to
engage with the most senior level stakeholders in our sector--key opinion
leaders, policymakers, regulators, and business executives. This forum
resonates with the industry. Our efforts thus far have generated a positive
response, and we anticipate a productive and insightful discussion.

I'd appreciate your being part of this forum. Your participation would
greatly enhance the prospects of a positive outcome.

Sincerely,

Endless possibilities 'ft
Endless possibilities.'"



Namelist - 8/6/01

Kenneth L. Lay
Chairman of the Board
Enron Corp.
POB 1188
Houston, TX 77251-1188
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Xnneth L Lay
Chairman of te Bod

Enron Corp.
P. O..Box 1188
Houston. TX 77251-118S

713-853-6773
Fax 713-853-5313

Juy 31, 2001AnneAly@on.co

July 31, 2001

Tt i Honorable Spencer Abraham
St :retary of Energy
U. ;. Department of Energy
F( restal Building
1( )0 Independence Ave. SW
W shington, DC 20585-1000

Di ar Mr. Secretary:

I'd like to follow up with you personally on a recent invitation extended by
JE :Skilling for an event Enron is hosting, U.S. Energy Policy at a Crossroads:
Al arnative Futures for the Current Energy Crisis," in Washington, DC on
0O ober 3-4. We would be honored to have you as a featured keynote speaker
to :ommunicate your vision of America's energy future. The energy industry is at
a 'itical juncture. Through this event, Enron is committed to creating an open
di; ogue for the industry to work together collectively and constructively to find
sc Jtions and discuss ways to get them implemented.

Your involvement in this industry forum represents an opportunity to
er lage with the most senior level stakeholders in our sector-key opinion
le; Jers, policymakers, regulators, and business executives. This forum
re Jnates with the industry. Our efforts thus far have generated a positive
re Jonse, and we anticipate a productive and insightful discussion.

I'd appreciate your being part of this forum. Your participation would
gr atly enhance the prospects of a positive outcome.

Sincerely,

Endless possibilities.



Namelist - 8/1/001

Kenneth Lay
Chairman of the Board
Enron Corporation
POB 1188

-'Houston, TX 77251-1188
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Jeffrey K. Skilling
Pn r,S,,iit COhief E.r-'cui; Offi-ce

4*.. V ^ /Enron Corp.
141 S),,gil Sti,.-t

Holsto,. TX 77u102-7361

P. 0. Box 11i8
H,.4i'lmr. TX 77251-117.

July 12. 2001 71,'3-6,S94
Fax. 715-646-$S.3.1

The Honorable Spencer Abraham rf.illirma'
Secretary of Energy
U-S. Department of Energy
Forrestal Building
1000 Independence Ave. SW
Washington, DC 20585-1000

Dear Mr. Secretary,

It's clear to me that the time for a rational discussion on this country's energy policy is long overdue. That's why I'm
writing to invite you to participate as a guest commentator at an energy scenarios forum this fall. This event will
only yield solutions if we have true representation of the diverse range of opinions on this complex subject. It's time
we come together to create a dialogue around the future of the U.S. energy environment and the recent events in
California - no matter how much our opinions differ. I think you'll agree that we don't need any more empty
rhetoric. We need solutions.

The forum, "U.S. Energy Policy at a Crossroads: Alternative Futures for the Current Energy Crisis," will be held at
The Ritz-Carlton just outside of Washington, DC on October 3-4, 2001.' We want to bring together some of the
country's leading thinkers and stakeholders to actively explore the real scenarios that affect us all. While certain
members of the press are invited, the discussions on October 4 will be entirely off the record.

Don't expect a traditional meeting. Enron has engaged a third party global information solutions firm-Intellibridge
Corporation-which uses simulation techniques at conferences all over the world. We will use them to explore the
impact of energy supply; markets and regulatory policies.

That's where you come in. Given your high profile in advocating the new Bush energy plan as well your well-known
ability to assimilate a range of perspectives, I would be honored if you would add your point of view as a featured
commentator for the Differing Visions of America's Energy Future, from 7:00 - 9:00 p.m. on Wednesday, October 3.
These are moderated discussions in which guest commentators are called upon to speak multiple times and invited
to participate throughout the entire program. Please note that the preliminary program agenda is attached and
includes names of a number of commentators who have not yet confirmed.

I very much hope you'll join us for this important event. Please call (202) 298-7946 if you have any questions. We'll
be in touch with your office in the next few days to discuss your participation.

Sincerely,

Endless possibilities.- -
Endless possibilities. "
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:] i,

Ken Lay, Chairman
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A Retirement Reception

Honoring f1

Joe Hillings
For 18 Years of Service
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Namelist (2001-004148)

February 12, 2001

Mr. Ken Lay
-Chairman
Enron
1775 Eye Street, N.W. (Suite 800)
Washington, D.C. 20006
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Folder Profile
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2001-005425 2/27 P 3:45 '"

Kenneth L Lay

Chairman ofthe Board

Enron Corp.
PO. Box -188
Houston, TX 77251-118*
713-853-6773
Fax 713-853-5313

k.enneth.laynmronw.om

February 27, 2001-

The Honorable Spencer Abraham
Secretary
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Secretary Abraham:

On behalf of the Business Council I want to express our sincere appreciation for
your attendance and participation at our meeting in VWashington, DC.

Your remarks struck a real chord with our members and provided us with
insightful observations about the new administration's priorities.

Thank you for fitting us into your busy schedule. Very best wishes for success to
you and your fellow colleagues.

Sincerely,

Endless possibilities.
Endless possibilities.IM



Namelist: 2/27/01

Kenneth L Lay
Chairman of the Board
Enron Corporation
Post Office Box 1188

-:Houston, TX 77251-1188



Hudome, Randa

From: Hardy Jr, John [John.Hardy@enron.com]
Sent: Monday, October 22, 2001 4:15 PM
To: Pumphrey, David; Hudome, Randa
Subject: ENRON'S JOSE LNG PROJECT

iH-JOSE LNG-2.doc]H-OSE LNG-.doc

David/Randa,

Attached is some additional information regarding arguments for
countering the Venezuela position on Jose LNG. Please review and I
would be happy to discuss if that would be helpful.

John Hardy
(202) 466-9156

<<JH-JOSE LNG-2.doc>> <<JH-JOSE LNG-l.doc>>

rhis e-mail is the property of Enron Corp. and/or its relevant affiliate
3nd may contain confidential and privileged material for the sole use of
:he intended recipient (s). Any review, use, distribution or disclosure
,y others is strictly prohibited. If you are not the intended recipient
:or authorized to receive for the recipient), please contact the sender
)r reply to Enron Corp. at enron.messaging.administration@enron.com and
lelete all copies of the message. This e-mail (and any attachments
,ereto) are not intended to be an offer (or an acceptance) and do not
:reate or evidence a binding and enforceable contract between Enron
:orp. (or any of its affiliates) and the intended recipient or any other
-arty, and may not be relied on by anyone as the basis of a contract by
stoppel or otherwise. Thank you.

t~~~t~t~fft**t~~ti~*)t i~~,tt~~t~*~tt~*. ' /
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3 Meeting with John Hardy Enron Tue 5/29/2001... Tue 5/29/2001... (none) Calendar
: John Hardy with ENRON Discu... Mon 9/10/200..- Mon 9/10/200... (none) Calendar

Helen Rizzo (202) 466-9151 <end>

iudome, Randa 1 1/11/2002
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David Lugar, Quinn Gillespie & Associates ________
requests meeting for client Enron for May 23, RIDS Information Head of Agency

12001; purpose of meeting to disucss National i
Energy Policy report & potential legislative Sensitivity Not Applicable
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Action Office # Classification None

Signature/Approval - Point of Contact GORHAMO
INA '
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2001-012714 May 22 A 9:56
1133 ConnacDcul Avenue. N.W.
Fifth Ficr - 1 11 t _
Wt. C 20036___________
(202) 457-1110 ptiono
202) 457-1130 x

If you experience difficulty receiving this fax transmission please contact the operator at

(202) 457-1110.

To: Kyle McSlarrow From: Dave Lugar

Faxc Pages: 2 Pages including cover

Phone: Date: 5/21/01

tRf~eF ,-~ ~CC:

0 Urgent 0 For Review D Please Conmwnt O Please Reply

Confidential

Information intended only for the use of the addressee named above. If the reader of this message is
not the intended recipient or the employee or agent responsible for delivering the message to the

intended recipient please note that any dissemination. distribution or copying of this communication is
strictly prohibited. Anyone who receives this communication in error should notify us immediately by

telephone and return the original message to us at the above address via U.S. Mail.

Z 0 I 9) 39td - -3IdS3"ll9 NNInoI 0ETILSZ0Z 9Z:01 18Z/Z/SBa



QuinnGillespie

May 21, 2001

Mr. Kyle McSlarrow
Chief of Staff
United States Department of Energy
Washington, DC

Kyle,

I would like to request a meeting for our client Enron and you for this
Wednesday, May 23, 2001. The purpose of the meeting is to discuss the President's
National Energy Policy report and potential legislative activities in Congress.

In addition to myself, Rick Shapiro, Senior Vice President of Government Affairs,
Houston and Linda Robertson, Vice President of Government Affairs, Washington, will
bc attending the meeting.

I will follow up with your assistant later today to see if a meeting is possible for
Wednesday. In the interim, please feel free to contact me on 202-457-1110 if you should
have any questions.

Thank you in advance for your consideration of this request.

(icerely,

David R- Lugar

1133 Connecticut Avenue NW. F&th Floor * Washington, DC 20036 . (202) 457-1110 (202) 457-1130 far ro

www.quinngiespie.com '"

ZG/ ZU 3A9d 3IdS3TI-9 NNrIC BEIISg ZBZO 9Z:01 T0Gz/IZ/SB
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Namelist-May 24, 2001

Mr. David R. Lugar
Quinn Gillespie and Associates LL.C.
1133 Connecticut Avenue, NW
Fifth Floor
Washington, DC 20036

D



The Deputy Secretary of Energy
Washington, DC 20585

FINAL
)aTE.d SCHEDULE FOR FRANCIS BLAKE

Wednesday, September 19, 2001

7:30 AM EOC BRIEFING
8:00 AM

8:00 AM UPDATED: MANAGEMENT STRATEGY MEETING
8:30 AM Blake, Card, Cames, Gordon and McSlarrow

9:00 AM ROUTINE WEEKLY EIA STAFF MTG.
9:30 AM

10:00 AM PROGRAM DIRECTOR'S MTG.-(S-I CONF. RM.)
10:30 AM

11:00 AM PROJECT MGMT. MEETING
11:30 AM Carnes/Edwards

1:00 PM FUEL CELL MTG.
1:30 PM contact: Randi

2:00 PM HEARING PREP
3:00 PM

4:00 PM ENRON CORPORATION
4:30 PM Mark Frevert, Vice Chairman;Steve Kean, EA & Vice President;

Linda Robertson

4:30 PM WAYNE LEISS
5:00 PM

5:00 PM USEC
5:30 PM kyle/Bob Card/Kevin Kolevar

5:45 PM CONFERENCE CALL W/ CHAIRMAN WOOD OF FERC
6:15 PM Mr. Wood will call in

Edison Electric Inst.

Page 1 (9/19/2001, 9:14 AM)
Private Calendar



Lnda L Robrtson
Wm Predad

Fe"fcal Governmint Affairs

Enron
1775 Eye Set, NW, Si w00
Wmingtn. DC 20006
202-466-9159
Fax 202-82S-3372

VIA FAX ] o
202-586-7210 (fax)

September 7, 2001

The Honorable Francis Blake 6
Deputy Secretary
U.S. Department of Energy
1000 Independence Avenue, SW
Room 7B
Washington, DC 20585

Dear Secretary Blake:

Mark Frevert, Vice Chairman, Enron would like to schedule a meeting with you to
discuss the state of electricity competition. Mr. Frevert is available for a meeting
in Washington, DC from September 19 through September 20, 2001.

At your convenience, please call me at 202-466-9159. I look forward to talking
with you.

Sincerely,

Endless possibilities.T

To* TOTIL PfIRE.01
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Date Completed 1/23/01

-________________________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



2001-001530 Jan 23 A7:28

Kenneth L Lay
Chrairman and
Chief Eecuti Officer

Enron Corp.
P. 0. Box 1188

January 22, 2001 Houston, TX 77251-1188
(713) 853-6773
Fax (713) 853-5313

The Honorable Spencer Abraham iy,,,,,nm.c,
Secretary
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Spencer

In my capacity as Vice Chairman of the Business Council, I am writing to
invite you to address the morning session of our winter meeting at the Park Hyatt
Hotel in Washington, DC on February 22, 2001. If you are able to join us, which
we very much hope you are, we will work with your staff to determine the most
convenient time for you to speak. We envisage about a 20-minute speech with
10 to 15 minutes with our members.

The Council, formed in 1933, is a voluntary association of America's top
100 or so business leaders dedicated to service in'the national interest. As a
gathering of current and former Chief Executive Officers from virtually every
major industry, the Council is entirely an educational and deliberative forum. The
Council does not take positions as an organization; instead, it provides a forum
for exchange between the leaders of the US business and government
communities in an effort to achieve greater understanding and consensus on the
important issues facing our country.

Our winter meeting is held in Washington, DC in order to facilitate broad
participation by our nation's top political leaders including the President, Cabinet
officers and Congressional majority and minority leaders. We would be delighted
to have your participation at this winter's event.

Please feel free to call me directly, or have someone on your staff contact
Philip Cassidy (Business Council) at 202-298-7650 or Linda Robertson (Enron)
at 202-466-9159.

Sincerely,

Natural gas. Electricity. Endless possibilities.TM

___________________A
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01/24/01 11:17 FAX 001
i'1/24/01 11:02 PF_ B001

J AN 24 82 3 0:36 FR E N :TO 5867A44 P.01/81

2001-001758 1/24 A 11:50
K;lmeMh L LAy

r,, c,. p.

P.a AMnar
January 22, 2001 -a k sTX77-ZM

The Hnorable Spencer Abraham Lqy&wla 1

Soceitaly
US Department of enegy
1000 hIdepenenc Avenue, SW
Room 7A-257
Washigton, DC 20585

Dear Sperner:

In my capacity as Vice Chairman of the Buiness Council. I am writing to
invite you to address the momrng session of our witer meeting at the Park Hyatt
Hotel in Washingtn, DC on Febnmay 22, 2001.- i yo are able to join us, which
we very much hope you are, we wil work with your staff to determine the most
convenient time for you to speak We envisage about a 2mminuts speech wfnl
10 to 15 minutes with our members.

The Council, formed m 1933, is a voluntay. asscliafon of America's top
100 or so businss leaders dediced to seran ir th national interest As a
gathering of current and fener Chief Exalu6ve ORicnars tnom virtualy every
major industry, the Council is entirely an aducationa and deliberative forum. The
Counl does not tac positions as an organiaton; instead, it provides a forum
for wxchange between the leader of the US business.and government
conmunitles in an effort to achieve greater undersanding and consensus on the
important issues facing our country.

Our winter meeting is held In Washington, DC lh order to faciltate broad
particpation by our natin's top political aders includig the President. Cabinet
officers and Congressional majority and minorty leaders. We would be delighted
to have your partlipatIon at this winters avent

Please feel free to call me directy, or have smeone on your staff contact
Philp Cassidy (Business Council) at 202298-7850 or Lnda Robertson (Enron)
at 202-466-9159.

Slnctelwy R.HRtP F7* Noft M"

l/ C <L___________ A(I

TOTCRL PRGE.B 1

A.
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THE SECRETARY OF ENERGY
WASHINGTON, D.C. 20585

2001-005244

February 28, 2001

Mr. Kenneth L. Lay
Chairman and CEO
Enron Corp.
P.O. Box 1188
Houston, TX 77251-1188

Dear Ken:

I was pleased to attend and speak at the Business
Council's forum of business leaders. I appreciated the
opportunity to address this important group.

You did a great job as Master of Ceremonies, and thank
you for your kind words of introduction.

With best wishes.

Sincerely,

Spencer Abraham

Printed wh soy ink on recyced paper

thi



.M l~Department of Energy
Office of the Secretary

Autopen Authorization

Date:

ES Number: )052%/q

Letter Memo C Certificate O Directive C

Other Q (pase speciy)

Signature Requested:

Spencer Abrahamni Spence Q S.A. Q

Authorizing Official's Signature:] 'A. d 4,

Remarks:

ILu^l^M

yW Lo~iLA '
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Kenneth Lay, Enron Corporation, on behalf of
the Business Council, expresses appreciation RIDS Information Head of Agency
to Secretary Abraham for attending and
participating at their meeting in Washington, Sensitivity Not Applicable -
DC I

Action Office # | Classification None

SignaturelApproval Point of Contact GREENA
NA l l
IN A I Organization ID EXECCORR2 .

Action Requested Assigned To
Appropriate Action Spencer Abraham

Special Instructions Date Due

Date Completed 2/28/01

»*I%?



20rC1-005425 2/27 P 3:45
Kenneth L Lay
Chairman of the Board

v '^+&t~~ e7\_ Q~/@~ ~Enron Corp.
PO. Box 1188

.y Houston,- TX 77251-1188
713-853-6773
Fax 713-853-5313
kcnndhJay@enrn.cm

February 27, 2001

The Honorable Spencer Abraham
Secretary
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Secretary Abraham:

On behalf of the Business Council I want to express our sincere appreciation for
your attendance and participation at our meeting in Washington, DC.

Your remarks struck a real chord with our members and provided us with
insightful observations about the new administration's priorities.

Thank you for fitting us into your busy schedule. Very best wishes for success to
you and your fellow colleagues.

Sincerely,

4 silesspossibiities.A.
Endless possibilities. T

Al
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04/03/01 11:53 FAX. 001

APR 03 00I1 11:16 FR EtrN TO 5867573 P.01/01

2001-009085 Apr 3 p 12:15
ENRON, WABHINrON
1775 EYE STREET, NW
Suite 800
Washington. DC 20006
02l4664146

22-826 2 (fax
FAX COYER SHEEr
PAT_ 443101 11:30 AM

AME: ftx numb!:
TO;

Ms. MaFda Dandy
Senior Advisor t the Secteay
The Honorable spencer Abraham
Secretary of Enargy
US Departnent of Ewy
1000 Indepedenc Avweue, SW
Room 7A257
Washington DC 20585
202-686-6210
202-57644 (Qfe4 (for quick fangl)
202-86-4403 (fa)
Dirt fax for 2a&. 373 Iffil

FROM: Unda Robrtson, Vice Presldnt. Federal Garnment Affairs
Lora Sullivan PHONE: 202-406 142

FAXC 202-828-3372

Number of pages: 1

Re: Request for meeting wth Secetary Abrahm on Frday, April 6, 2001

Dear Ms. Dandy:

Thank you for your faxed letter of March 30 advising Sentary Abraham is not avilable
on April . Dr. Lay is also available at 4:30 PM on Thuday, April 4". Is thm any
poessibiity of scheduling a meeting with the Secretary at this time?

Linda Robertson
202-486-9169 (phone)
202-828 3372 (fax)

T AtV PGE.01
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Status COMPLETED

3/1



2001-009704 4/9 P 5:13
Kenneth L Lay
Ch.amnm of the Board

Enron Corp.
P O. Box 11885Pot&f~ Mrh 3,20Houston. TX 77251-1188

t"~~~~~~~ :'~~~~~~~~. 713-53-6773
Fa 713-853-5313

:.:::: March 30, 2001 KnmethLaySemn

Mr. Spencer Abraham
Secretary of Energy
1000 Independence Ave, SW Room 7A-257
Washington, DC 20585

Dear Spence:

Not surprising, you have certainly hit the ground running. It
appears that you are getting an excellent grasp of all the energy
issues and the various alternatives to devising a comprehensive
energy policy for our country.

A long term friend of mine, Jan Mares, has expressed an
interest in one of the leadership positions in the Department of
Energy. He served in that department during the prior Bush
administration and did an excellent job. He would be particularly
interested in the Assistant Secretary for F6ssil Energy position.
But I also think he would be quite willing to take any significant
leadership position in the department.

I believe you would find Jan very intelligent, extremely well
qualified and a person who could do an excellent job. If there is
any additional information I can provide, please let me know.

Sincerely,

Endless possibilities.T



2001-009704

· · 8~ ~The Secretary of Energy
Washington, DC 20585

April 27, 2001

Mr. Kenneth L. Lay
Chairman of the Board
Enron Corp.
P.O. Box 1188
Houston, Texas 77251-1188

Dear Ken:

Thank you for recommending Mr. Jan Mares for employment at the United States
Department of Energy. I appreciate his interest in the Department.

Over the past several months, the Department has received a great number of
recommendations for employment and resumes, which we are forwarding to the
White House Office of Personnel for review. All of the recommendations and
resumes will be reviewed thoroughly before hiring decisions are made.

Thank you again for forwarding this information and for your interest in the
Department of Energy.

Sincerely,

/ ^^---TL.AY~ ~Spencer Abraham

Pinwd on recYnd papO
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Spencer Abraham 17/

Date Received 73/01

Subject Text Correspondence Date 16/21/011
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Sensitivity Not Applicable
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Date Completed



Secretaryhe2001-015700 7/3 A 10:51Secretary, The

From: memll.barlowtENRON.COM%intemet [memil.bar1ow@ENRON.COM
Sent: Thursday, June 21, 2001 10:16 AM
To: Secretary, The
Subject: Policy

_ - a C, 7 i

FROM: merrill.barlow@enron.com
NAME: Merrill Barlow
SUBJECT: Policy
ZIP: 77002
CITY: Houston
PARM. 1: TO:the.secretary@hq.doe.gov
STATE: TX
TOPIC: Gasoline
SUBMIT: Send Comments
CONTACT: email
COUNTRY: USA
MESSAGE: I was thinking about the varied regulations around the
country for gasoline bledning to meet environmental standards and
would like to make a reccomendation. Establish a national
standard for a reformed gasoline to end market fragmentation
across the country. By offering different blends in non-
attainment areas makes any supply disruption more severe in the
region and tends to increase the price differential between, say.
Omaha and LA. It would be logical to conclude, on a fundamental
basis, that increasing the liquidity of the overall gasoline
market would offset the additional cost incrued by national RFG
production while improving enviromnetal quality. I look forward
to your reply - . ,
MAILADDR / ,I
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Jeffrey K. Skilling
Prtih.cnt & Chrif E. rrctiiv Offierr

A~4d..^~~ W ^-~~ <SX Enron Corp.
/ 14K Smlilth Sirnet

Hoi'stlh. TX 77t012-7361

P. Bo. Br 77x
H.istol. TX 77251 1,1.S

July 12, 2001 ,71-.:53-6'94
Fax 713-646-S31

The Honorable Spencer Abraham ff.killiinri

Secretary of Energy
U.S. Department of Energy
Forrestal Building

1000 Independence Ave. SW'

Washington, DC 20585-1000

Dear Mr. Secretary,

It's dear to me that the time for a rational discussion on this country's energy policy is long overdue. That's why I'm
writing to invite you to participate as a guest commentator at an energy scenarios forum this fall. This event will

only yield solutions if we have true representation of the diverse range of opinions on this complex subject. It's time

we come together to create a dialogue around the future of the U.S. energy environment and the recent events in
California - no matter how much our opinions differ. 1 think you'll agree that we don't need any more empty
rhetoric. We need solutions.

The forum, "US. Energy Policy at a Crossroads: Alternative Futures for the Current Energy Crisis," will be held at

The Ritz-Carlton just outside of Washington, DC on October 3-4, 2001. We want to bring together some of the

country's leading thinkers and stakeholders to actively explore the rea"scenarios that affect us all. While certain

members of the press are invited, the discussions on October 4 will be entirely off the record.

Don't expect a traditional meeting. Enron has engaged a third party global information solutions firm-lntellibridge

Corporation-which uses simulation techniques at conferences all over the world. We will use them to explore the

impact of energy supply, markets and regulatory policies.

That's where you come in. Given your high profile in advocating the new Bush energy plan as well your well-known

ability to assimilate a range of perspectives, I would be honored if you would add your point of view as a featured

commentator for the Differing Visions of America's Energy Future, from 7:00 - 9:00 p.m. on Wednesday, October 3.

These are moderated discussions in which guest commentators are called upon to speak multiple times and invited

to participate throughout the entire program. Please note that the preliminary program agenda is attached and

includes names of a number of commentators who have not yet confirmed.

I very much hope you'll join us for this important event. Please call (202) 298-7946 if you have any questions. We'll

be in touch with your office in the next few days to discuss your participation.

Sincerely,

Endless possibilities.'



U.S. ENERGY POLICY AT A CROSSROAD: ALTERNATIVE FUTURES FOR THE
CURRENT "ENERGY CRISIS"

PRESENTED BY ENRON IN PARTNERSHIP WITH INTELLIBRIDGE CORPORATION

October 3-4, 2001
The Ritz-Carlton Hotel, Pentagon City, Arlington, VA

WEDNESDAY, OCTOBER 3

5:30-7:00 p.m. Cocktail Reception and Registration for Delegates

7:00-9:00 p.m. "Differing Visions of America's Energy Future"
A keynote address followed by a dinner conversation with a panel of leading
policy makers:

* Richard B. Cheney, Vice President of the United States
Spencer Abraham, Secretary, Department of Energy
Jeffrey K. Skilling, President & CEO, Enron Corp.

· Bill Richardson, Former Secretary, Department of Energy
* Gray Davis, Governor, California :
* Dianne Feinstein, California, Committee on Energy and Natural Resources

THURSDAY, OCTOBER 4

7:30-8:30 a.m. Continental Breakfast and Registration for Delegates

PLEASE NOTE: OPENING AND CONCLUDING PLENARY SESSIONS WILL BE OPEN TO THE GENERAL PRESS. IN THE
INTEREST OF CANDOR, ALL OTHER SESSIONS WILL BE OFF THE RECORD WITH PRESS PARTICIPATION BY
INVITATION ONLY.

8:30-9:30 a.m. Opening Plenary Session: "Markets vs. Regulation: Finding the Proper Mix"

Featured Remarks: Pat Wood, Commissioner, FERC

9:45-11:45 a.m. Scenario Session I
Scenario A - The Crisis is Contained. Anticipating the Next Challenge: Under
this first scenario, natural gas and electricity prices continue to subside. Public
concern fades as energy prices gradually decline. The crisis remains contained to
California. Hydro conditions improve during Winter 2001, and other western
states are able to manage any emerging supply problems. Potential trouble states
in other regions, like New York, manage to install enough capacity and alleviate

Page I



transmission constraints, both in gas and electricity. Efforts to mitigate the energy
crisis overachieve in some regions. The nation's energy supply mix shifts slightly
in response to policy changes.

Scenario B - Crisis Worsens, Spreads to Other States: Efforts to mitigate
California's electricity crisis prove insufficient, or even exacerbate the problem.
Shortages worsen in the Pacific Northwest, and Desert Southwest, pinching
import-dependent California even further. Neighboring states refuse to export to
California. Other resource supply shortages emerge as well: Natural gas prices
surge, sharing of water resources between California and the Pacific Northwest
become a serious point of contention. California quickly bums through the money
raised by its bond issue, and the state finds itself in severe financial trouble.
Federal and state authorities respond to perceived infrastructure shortages by
relaxing right-of-way and environmental regulations. States in other regions also
suffer supply shortages during the summers. Trends toward deregulation are
halted in various states, reversed in others.

Featured Commentators

* Paul J. Joskow, Director, Center for Energy and Environmental Policy
Research, Massachusetts Institute of Technology

* Robert Hahn, Director, AEI-Brookings Joint Center for Regulatory Studies
* Linda Breathitt, Commissioner, FERC
* Jeff Bingaman, New Mexico, Chairman, Committee on Energy and Natural

Resources
* Brian Malnak, Staff Director, Senate Committee on Energy and Natural

Resources

Page 2



12:00-2:00 p.m. Luncheon Roundtable "Virtual Energy Markets: A Look Ahead"

This luncheon discussion will focus on the challenge ahead for the energy industry
itself. To what extent will "virtual" energy contracts overcome physical

imbalances? Is there a trend toward "financialization" of the energy industry?
What mitigating role might risk management instruments have played in

California's energy crisis? Could they help avert possible future crises elsewhere?

Opening Remarks: Jeffrey K. Skilling, President & CEO, Enron Corp.

Featured Commentators

· James Newsome, Acting Chairman, Commodities Futures Trading
Commission

· Lawrence Eagles, Director of Research, GNI, Ltd.
* Kit Konolige, Managing Director, Morgan Stanley Dean Witter, New York
· Vito Stagliano, Policy Advisor, Electric Sector Restructuring and Regional

Transmission Organizations (RTOs) in association with Arthur Andersen LLP
* Vijay Vaitheeswaran, Energy and Environment Reporter, The Economist

2:15-4:15 p.m. Scenario Session II
"Political Aftershocks and Regulatory Responses"

Scenario A - More government, less markets: Under this first scenario, regulators
react to the energy crisis by taking a more active role in state electricity markets.
As other states experience their own, or inherit California's, electricity shortages,
public opinion calls for price caps, not just mitigation, and at least some regulators
respond. Congress drafts comprehensive energy legislation extending powers of a
number of federal agencies to facilitate the building of infrastructure.

Scenario B - More markets, less government: Price mitigation measures are
removed after a time in California, and other states (like New York) considering

such measures drop their plans. Customers either benefit from lower prices, or at

last come to grips with realities of a deregulated power sector, finding other ways
(fixed price contracts, load curtailment programs, installing their own energy
sources) of protecting themselves from price spikes. Comprehensive energy
legislation fails to emerge or serves to ease restrictions on infrastructure
development.
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Featured Commentators

· Lawrence Makovich, Senior Director, Cambridge Energy Research Associates
(CERA)

- John Tuck, Former Deputy Energy Secretary, Of Counsel, Baker Donelson
* Fiona Woolf, Director Utilities Practice, CMS Cameron McKenna
* Glenn Lovin, Director, Power Marketing Association
* Keith Stuart Richman, State Assemblyman, 38th District, California
* John D. Dingell, Michigan, Ranking Member, Committee on Energy and

Commerce

4:30-6:00 p.m. Cocktail Reception and Concluding Plenary Session
"Lessons from Elsewhere and Arriving at Consensus"

How have other states (or other countries) dealt with, or how do they plan to deal
with impending energy shortages? Which represents the best path forward for
U.S. state and federal energy policy?"

Opening Remarks: John Hanger, Former Pennsylvania PUC Commissioner

Featured Commentators

* Dennis E. Eyre, Executive Director, Western Systems Coordinating Council
· Larry Ruff, Independent Consultant and Former Senior Vice President,

National Economic Research Associates (NERA)
* Robert Littlechild, Director, London Economics Consulting Group, Former UK

Director General of Electricity Supply
* Peter Behr, Columnist, The Washington Post
· Peter Overby, Correspondent, National Public Radio
· Andrew Cassell, Columnist, The Philadelphia Inquirer
* Kathryn Kranhold, Reporter, The Wall Street Journal

Includes proposed names of some commentators who have not yet confirmed as of 7/11/01.
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h©~~ ~The Secretary of Energy
Washington, DC 20585

August 15, 2001

Mr. Ken Lay
Chairman
Enron Corp.
1400 Smith Street
Houston, Texas 77002

Dear Ken:

The National Petroleum Council is a Federal advisory committee that advises the
Secretary of Energy on matters relating to the oil and gas industry. It has a long
and distinguished history of contributing to the energy strength, security, and
stability of our Nation. It also has a long and distinguished history of addressing
society's shared environmental concerns.

At this time, there are several vacancies on the Council. In addition, the terms of
the entire membership -- approximately 175 individuals -- will expire at the end
of this year. In filling these vacancies, I would like to attract the most qualified
individuals from the broadestjpossible range of relevant disciplines to serve on the
Council.

I know that you have undoubtedly had professional-interactions with individuals
who would add great value to this important group. I am, therefore, asking that
you give some thought to individuals and organizations that you believe might
appropriately serve on the National Petroleum Council and recommend them to
me for service in the Council's 2002-2003 term.

Since the process of selecting and installing new members is time consuming, it
would be a great help if you could provide any names, along with relevant
information, if at all possible. by September 14. 2001.

Thank you for your consideration of this important matter.

Sincerely,

- Spencer Abraham

Prined on recycled paper

A-



Friday, March 15, 2002 4:58 PM Profile Page: 1

Folder Profile

Control # 2001-018057 Name Letter to Secretary Abraham from R.T. Hap" Boyd, Enron

Priority Important Folder Trigger Letter

DOE Addressee Source PM-O
Spencer Abraham I

________________`_____1 |Date Received 7/31/01

Subject Text Correspondence Date 17/31/01 1
Robert Boyd writes Secretary Abraham to l
request a meeting to give a presentation on RIDS Inforation Head of Agency
wind energy & its potential contribution of
clean electricity to the nation's energy mix Sensitivity | Not Applicable

Action Office # Regular ClassificationN

Signature/Approval___ Point of Contact CUNN1NGD

____NA______ ..___ Organization ID IEXECCORR2

Action Requested Assigned To
Appropriate Action SLJohlston

Special Instructions Date Due |

Date Completed 8/3/01

55
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2001-018057 JUL 31 P 3:20 Enron Wind Corp.
444 S. Flower Street

------- £ ...--------------r------ Sutc45454 < Los Angeles, CA 90071
Tetl (213) 452-5103
Fax: (213) 452-4888
hap.boyd@enron.com
www.wtnd.enon.coam

TELEFAX

Date: July 31, 2001 Pages including this cover page: 2

To: Secretary Spencer Abraham Fax Number: 202/586-4403

Majida Dandy, Scheduling Director 2021586-7573

From: Robert T. "Hap' Boyd

Please ee attached letter. Thank you.

R.T. 'HE p' Boyd

L:UDocs*a a^aIR''BFuxTeomptla.doc
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444 South Flwmr SItre. Suite 45S4
Los Anfcs. CA 90071-2946
(213) 4524880
Fax (213) 452-48B

Julr 31, 2001

Th Honorable Spencer Abraham
Sec retary of Energy
U. ;. Department of Energy
10( 0 Independence Avenue
W; shington, D.C. 20585

De Ir Mr. Secretary:

En -on Wind Corp (EWC) is one of the world leaders in the manufacture of wind
tur ines for utility scale electric generation. EWC has manufacturing facilities in
Ca ifornia employing over 400 people and plants in Germany and Spain. Worldwide
we employ 1,478 people.

44 5MW of new wind energy capacity was added throughout the world in 2000
bri ging total capacity to 18, 449MW. The U.S. had 2586MW wind capacity at the
end of 2000. Installed world wind capacity is expected to grow at a rate of over 17%
pei year over the next five years. The U.S. will add 1500MW in 2001.

N( t only is new wind capacity growing at a high rate, but costs are coming down so
th; c wind generated electricity is expected to be cost competitive with fossil generation
in hree to five years.

I n ention these facts to you because I would like to request a meeting to give you a
pri sentation on wind energy and its potential contribution of dean electricity to the
nal ion's energy mix. I think that once you've heard the facts that you will become an
ent husiastic supporter of wind technology.

I M ill follow up on this letter by contracting your scheduler to arrange a meeting.

I I ok forward to meeting with you.

Sir cerely,

R. r. Hap' Boyd

Natural gas. Electrity. Endless possibilities. .il
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Knneth L Lay

Tt Honorable Enron Corp.
U. >m PpP.O. Box l88

W sy Houston, TX 77251-1188
713-853-6773

Fax 71853-5313

July 31, 2001

Tt ; Honorable Spencer Abraham
St ;retary of Energy
U. ;. Department of Energy
F( restal Building
1( >0 Independence Ave. SW
W shington, DC 20585-1000

Di 3r Mr. Secretary:

I'd like to follow up with you personally on a recent invitation extended by
JE Skilling for an event Enron is hosting, "U.S. Energy Policy at a Crossroads:
Al rnative Futures for the Current Energy Crisis," in Washington, DC on
0' ober 3-4. We would be honored to have you as a featured keynote speaker
to ommunicate your vision of America's energy future. The energy industry is at
a -itical juncture. Through this event, Enron is committed to creating an open
di; ogue for the industry to work together collectively and constructively to find
sc Jtions and discuss ways to get them implemented.

Your involvement in this industry forum represents an opportunity to
er lage with the most senior level stakeholders in our sector-key opinion
le; jers, policymakers, regulators, and business executives. This forum
re 3nates with the industry. Our efforts thus far have generated a positive
re aonse, and we anticipate a productive and insightful discussion

I'd appreciate your being part of this forum. Your participation would
gr atly enhance the prospects of a positive outcome.

Sincerely,

Endless possibilities.
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Enron Wind Corp.
444 South Flower Street, Suite 4545

---------- V >' > . ---- - -- -- - --- ----------- ---- ^ ---- l rAny ,.CA9W71-294690071-2-46

Ljtf^~~~~ A- r ~~~~~~/>^~ ~(213) 452-4880
tu^A~P,~~~~~~ *^^id~~~ ~Fax (213) 452-4888

July 31, 2001

The Honorable Spencer Abraham
Secretary of Energy
U.S. Department of Energy
1000 Independence Avenue
Washington, D.C. 20585

Dear Mr. Secretary:

Enron Wind Corp (EWC) is one of the world leaders in the manufacture of wind
turbines for utility scale electric generation. EWC has manufacturing facilities in
California employing over 400 people and plants in Germany and Spain. Worldwide
we employ 1,478 people.

4495MW of new wind energy capacity was added throughout the world in 2000
bringing total capacity to 18, 449MW. The U.S. had 2586MW wind capacity at the
end of 2000. Installed world wind capacity is expected to grow at a rate of over 17%
per year over the next five years. The U.S. will add 1500MW in 2001.

Not only is new wind capacity growing at a high rate, but costs are coming down so
that wind generated electricity is expected to be cost competitive with fossil generation
in three to five years.

I mention these facts to you because I would like to request a meeting to give you a
presentation on wind energy and its potential contribution of clean electricity to the
nation's energy mix. I think that once you've heard the facts that you will become an
- nrh.i~crt- ,pper of ', in'd technology.

I will follow up on this letter by contracting your scheduler to arrange a meeting.

I look forward to meeting with you.

Sincerely,

R.T. "Hap" Boyd

Natural gas. Electricity. Endless possibilities.
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Kenneth L Lay
Chairman of th Board

4^;t-~~~~~~~ V^€Enron Corp.
O. Box 1188

,~d*~~(^<~~~~~~ ~Houston, TX 77251-1188
713-853-6773
Fax 713-853-5313
kennethJay@enron.com

July 31, 2001

The Honorable Spencer Abraham
Secretary of Energy
U.S. Department of Energy
Forrestal Building
1000 Independence Ave. SW
Washington, DC 20585-1000

Dear Mr. Secretary:

I'd like to follow up with you personally on a recent invitation extended by
Jeff Skilling for an event Enron is hosting, "U.S. Energy Policy at a Crossroads:
Alternative Futures for the Current Energy Crisis," in Washington, DC on
October 3-4. We would be honored to have you as - featured keynote speaker
to communicate your vision of America's energy future. The energy industry is at
a critical juncture. Through this event, Enron is committed to creating an open
dialogue for the industry to work together collectively and constructively to find
solutions and discuss ways to get them implemented.

Your involvement in this industry forum represents an opportunity to
engage with the most senior level stakeholders in our sector-key opinion
leaders, policymakers, regulators, and business executives. This forum
resonates with the industry. Our efforts thus far have generated a positive
rPpsnsP. annd. we anticipato a productivc and insightfui diussiUI.~

I'd appreciate your being part of this forum. Your participation would
greatly enhance the prospects of a positive outcome.

Sincerely,

Endless possibilities .M
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Linda L Robo6an

F-d&W Ga0mmad Affidrs

1775 ZSirShm, NW,Suid BL00

202-586-7573 (fax)

August 10,2001

The Honorable Spencer Abraham
Secretary of Energy
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585
Attention: Ms. Cheryl Alford, Scheduler

Dear Ms. Alford:

Jeff Skilling, CEO of Enron would like to schedule a meeting with Secretary
Abraham to discuss the state of electricity competition and upcoming legislation.
Mr. Skilling is available for a meeting in Washington, DC on Tuesday, September
11, 2001 In the afternoon if this is possible.

At your convenience, please call me at 202-466-9159. I look forward to talking
with you.

Sincerely,

A'.
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Linda L Robertson
/ Vz Prtsid
Fedrrol GoCmarnnt Affirs

•e^O~~~~~~~~b ~ Enron

Wa/ungton, DC 20006
202-466-9159
Fax 202-828-3372
linda.robertcongenron.mm

VIA FAX
202-586-7573 (fax)

August 28, 2001

Ms. Robin Johnston
Scheduler
The Honorable Spencer Abraham
Secretary of Energy
US Department of Energy
1000 Independence Avenue, SW
Room 7A-257
Washington, DC 20585

Dear Ms. Johnston:

Ken Lay, Chairman and CEO of Enron would like to schedule a meeting with
Secretary Abraham to discuss the state of electricity competition, and upcoming
electricity legislation. Dr. Lay is available for a meeting in Washington, DC from
September 18 through September 19, 2001.

At your convenience, please call me at 202-466-9159. I look forward to talking
with you.

Sincerely,

Endless possibilities.'

** TOTRL PAGE.01 :
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Action Requested Assigned To
Appropriate Action Francis&S. Blake

Special Instructions Date Due

Date Completed 10/4/01
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Mark A. Frevert
Vice Chairman

Enron Corp.
^/ft~j~~~ p ^^~~~/(®!9~~ ~1400 Smith Street
a~~~Ot,~~~~f^~~~~~ ~~Houston, TX 77002-7361

P.O. Box 1188
Houston, TX 77251-1188
713-853-6207
Far 713-646-3330
mark. frvcrtercnron.com

September 26, 2001

The Honorable Francis Blake
Deputy Secretary
U.S. Department of Energy
1000 Independence Avenue, SW
Room 7B252
Washington, DC 20585

Dear Secretary Blake:

Steve Kean, Linda Robertson and I appreciated the opportunity to
visit and have a chance to talk to you about energy issues. As this
debate continues to unfold, we stand ready to be a resource to you
whether it is policy analysis, economic research or historical industry
information.

I'm sorry I didn't get a chance to see you at the conference the next
morning, but I look forward to visiting again soon.

Best personal regards.

Sincerely,

Endless possibilitiesJ"
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IN'tTALS/SIC

DATE
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DATE: E- 99

MEMORANDUM FOR: Robert Fisher, CH DATE

RTG. SYMu

FROM: Michael P. Hoffman IITIALS/SI

Office of the Assistant General ........
Counsel for Technology Transfer DM

e

and Intellectual Property ATG. SYS

SUBJECT: REQUEST BY CATALYTICA COMBUSTION SYSTEMS, INC.
FOR AN ADVANCE WAIVER OF DOMESTIC AND FOREIGN A TE

INVENTION RIGHTS UNDER A SUBCONTRACT WITH
RTG SYME

ALLISON ENGINE COMPANY (ALLISON) UNDER DOE
COOPERATIVE AGREEMENT NO. DE-FC21-96MC33066; ,ms/s,
W(A)-99-012, CH-1006.

OATE

Transmitted herewith is a copy of a signed Statement of Considerations showing that
RTG. SYMI

the subject waiver request has been granted.
NMmALSs

In accordance with our waiver procedures (DOE PR 9-9.109-6(d)(8)), please advise
the requestor of the approval of the waiver and provide this office with a copy of any O

ATE

negotiated patent and data clause provisions.

INTLALS

DATE

Attachment
RTG. SY-

INITIALS/!

DATE

RTG SY.,

*-ALSr

DOE F 1325.10 OFFICIAL FILE COPY , 2
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STATEMENT OF CONSIDERATIONS

Request by Catalydica Combustion Systmns, Inc. for an Advance Waiver of Domesto and Foreign

Ivention Rightb under a subcontract with Allison Engine Company (Allison) under DOE

Cooperative Agreement No. DE-PC21-96MC33066; W(A)-99-012. CH-1006

The Petitioner. Catalytic Combustion Systems. Inc. (Catalytica), intends to enter into a subcontract with

Allison Engine Company (Allison) under DOE Cooperative Agreement No. DE-FC21-96MC33066. Under the

cooperative agreemn ent itled "Industril Advanced Turbine Systems (ATS) Development and Design". Allison is

to develop natural gas fired ATS suitable for cogencration or mechanical drive applications in industrial market.

This cooperative agreement is under the ATS program initiated by the Department of Energy to serve industrial

power generation markets. Under the proposed subcontract. Catalytica wiU design, test, and support Allison for thc

development of pro-compctitive data as it relates to catalytic combustion technology that is to be Incorporated i the

ATS program. Further details for fullillng these objectives arc dcrinbed in Catalytica's response to question 2 of

the attached waiver petition, along with a copy of the Startrrian of Work ftom the cooperative agreement with

Allison. Catalytica has requested a waiver of domestic and foreign rights fat al subject inventions under its

proposed subcontract with Allison. Allison has not requested an advance waiver under it cooperative agreement

with DOE.

The total estimated cost of the subcontract is about S1,043,062. Cost sharing of the project includes

Cadaytica's cost share of about S365,072. or about 35%. The remaining aost share of the subcontract is provided

through Allison's prime contract with DOE. It is anticipated that the length of this subcontract will be fourteen

months.

In its response to questions 4 and 5 of the attached waiver petition, Catalyica has shown significant

technical comptence in developing technologies that further advance the art and science of catalytic combustion for

gas turbines. Since 1988, it has developed and demonstrated the basic technology for the catalyst system. low NOx

prcburner, fuel-air mixing. control system, and nechanical support stncturos. This has been uaccumplished by the

use of analytical modeling and ng testing. and is documented by the numerous patents and technical papers.

Catalytica has oollaborated swith manufacturers in both the utlity power generation and industrial applicatioan

markets such as General Electric. Solar Turbines. Pratt and Whitney Canada, and Allison Rolls Roycc. and through
these collaborations Catalytica is developing products based on catalytic combustion technology for introduction

into the marketplace by the year 2002.

As indicated in response to questions 6 and 7, Catalytica has commited to the commcrcializaion of
catalytic combustion systems, and has invested over 30 million dollars in the technology and toward its eventual

comra rcialization. Its goal is to expand the application range of catlytic combustion and to optimize the catalytic

oombustion system for the targeted narket. A representative list of patents and publications, alo1ig with
informational material describing the petitioner's combustion system. XOXON', arc attached to the waiver
petition.

From its response to question 9, Catalytica indicates that there would be no effect on competition and

market concentration by grant of the waiver because of expected competition with General Electric. Allison Rolls
Royce and Solar Turbines. Catalytica states tha since the market does not currently include a catalytic combustion

option. the grant of the waiver wilj aupport an incrcase in competitive low NOx solutionM.

The subject cooperative agreement will be modified to add the Patent Rights--Waiver clause mi
confornance with 10 CFR 784.12. This waiver clause will also inlude a paragraph entitled U.S. Competitiveness.

in which Catalytica agrees to substantial U. S. manufacture of subject inventions (attached hereto). Additionally.

Catalytica agrees not to niasfcr subject inventions to any other entity unleos that other entity agrees to these sanc
requirements. The petitioner has futher agreed to todification of the data clsusa of the subject cooperative
agrneemcn (48 C.F.R 952.227-14) by adding paragraph (k), Altrnative VI, concorning contractor licensing ofdata.

Considering the foregoing, it is believed that granting the waiver will provide the Peritiofer with the

.
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necessary incentive to inveat resourcs In the commcirization of the resul of the airacant in a fashion which
will make the agrcrcnnt's benefits avlablo t tho public in the sbortst practicable time In addition, it would
appear that grant of the above
rquested waiver would not result in an advors effect on competition nor result in excessive markit concontraion.
Therefore, in view of the objectives and considtertion act forth in 10 CFR 784, all of which have been considcrd,
it is reconmendtd that the requested waiver. as sot forth abowc, be granted

Ma"k P. Dvorscak
Assitant Chief Counsel
Office of Intelicnua Proparty Law

Pate Da Efle

Based on the foregoing Statement of Considerations and the reprecantticns ia the attached waiver petition,
it is determined that the United Sutes and the general public will bet be sered by a waiver ofrfghts and consent to
assignment of the scope described above, and therefore te waiver is granted. Thi waiver shall not apply to any
modification or aztension of this agreement where through such modification or xtension. the purpose, scope, or
cost of the agremant is substantially altered.

CONCURRENCE::
APPROVAL:

Patricia Hoffmnan Paul A tieb
Director. Advanced Turbine Systems Assistant Counsel
Office of industrial Tchnologies for Technology Transfer

and Intellectual Property

Date:. 3J q Date:___-_______
Date- */z- - -
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(t) U. S. COMPETITVENSS The Contractor agres that anyproduct embodying ny waived invention or produced
through the use of any waived invention will be manufacturd substantially in thL United Sutms unlcss the Contractor
can show to he satisfaction of the DOE that it is not oommarcially foslble to do so. In the event the DOE agroes to
foreign mlnuactuore. there will be a requiremont that the Oovcrnmont' support of the tchnology be recognized in some
appropriate manner, e.g., racoupmant of de Governments investmat, etc. The Contractor agreas.ht it will not licens.
assign or otherwise tansfrf any waived invention to any cadnt unleas that entity agres0 to these same requirements.
Should the Contractor or other such entity receiving rights in the invention undergo a change in ownership amounting
to a controling introst. then thb waiver, ssignment.
license, or other transfer of rights in the waived invention is suspended until approved in writing by the DOE.

** TOTAL PRGE -4 v*

** TOTAL PAGE.04 *



;9,7\r ©Department of Energy
Washington. DC 20585

SEP - 1999

Patricia Hoffman
Director, Advanced Turbine Systems

Office of Industrial Technologies
EE-23 5F059/FORS

SUBJECT: REQUEST BY CATALYTICA COMBUSTION SYSTEMS, INC. FOR AN
ADVANCE WAIVER OF DOMESTIC AND FOREIGN INVENTION RIGHTS
UNDER A SUBCONTRACT WITH ALLISON ENGINE COMPANY (ALLISON)
UNDER DOE COOPERATIVE AGREEMENT NO. DE-FC21-96MC33066;
W(A)-99-012, CH-1006

Enclosed are a Statement of Considerations and a Waiver Petition for the subject waiver
request recommending grant of the requested waiver. The reasons supporting this
recommendation are set forth fully in the Statement of Considerations.

Please signify your concurrence by signing the attached Statement of Considerations and
returning it to this office.

aul A. Got ieb
Assistant G eral Counsel

for Tech Transfer and Intellectual Property

Enclosures:
As Stated



U. S. Deparnment of Energy 4a a».Zg -;.
Federal Energy Technology Center
3610 Collins Ferry Road 626 Cochrans Mill Road F
P.O. Box 880 P.O. Box 10940 .
Morgantown. WV 26507-0880 Pittsburgh. PA 15236-0940 wf Sot.te Naio.al Enegy

and Ennronmcntal Pr-obtnu

June 30, 1999

MEMORANDUM FOR MARK DVORSCAK
ASSISTANT CHIEF COUNSEL

FROM: LISA A. JARR L 14 . ,
PATENT COUNSEL

SUBJECT: Transmission of DOE/FETC Sub-Contractor Advance Patent Waiver
Petition -- DE-FC21-96MC33066

By this memo I am transmitting an advance patent waiver petition submitted by Catalytica in
anticipation of entering into a subcontract with Rolls Royce Allison under the subject cooperative
agreement. -I have also sent Mr. Jecminek a copy of our standard advance patent waiver clause
but I have not received any indication that it is acceptable to Catalytica.

Catalytica is unwilling to perform the subcontract unless they get the advance patent waiver.
However, it is critical to the program to initiate this work as soon as possible. I spoke to Paul
Gottlieb about getting advance approval and he said that he would consider that option but would
prefer to not do so since we have been processing these petitions quickly. Thus, we would
appreciate it if you would assign a high priority to this waiver petition.

Please provide me with the waiver numbers once assigned.

Attachments

REPLY TO: Morgantown Office
Voice (304)285-4555 * FAX (304)285-4292 * IjarrPfetc.doe.gov * http:l/ww.fetc.doe.gov



UNITED STATES
DEPARTMENT OF ENERGY

PETITION FOR ADVANCE WAIVER OF PATENT
RIGHTS UNDER 10 CFR § 784

TO BE COMPLETED BY DOE:
HQ WAIVER NO.:
CH WAIVER NO.:

Title of Contract or Proposal Solar Turbines Incorporated / Rolls-Royce Allison
Joint Combustion Development with Catalycica Combustion Systems, Inc.

RFP No. 990122JCD Contract No. and Date (If executed)

The Catalytica Combustion Systems, Inc., 430 Ferguson Drive, Mountain View,

California 94043-5272

(Name and address of Petitioner)

does hereby petition the Secretary of the Department of Energy for waiver of patent
rights of the United States of America to any invention(s) that may be made in the
perfonnance of work under the above-identified contract. It is uinderstood that any
waiver of rights shall be subject to the conditions set forth in 10 CFR § 784.

Is Contractor a small business as defined by 1-1.701 FPR? No

In support of this petition, answers to the following questions are submitted as an
appendix hereto.

1. If this petition is for a waiver of rights other than domestic and foreign patent
rights, describe the exact scope of the waiver requested.

2. Give a brief description of the scope of work of the above contract.

3. What is the dollar amount and period of perfoniance of this contract?

4. Briefly describe Contractor's technical competence in the field of technology
covered by the scope of work of this contract in tenrs of prior experience, know-
how and patent position. (Attach exhibits to substantiate your technical
competence, e.g., patents, technical publications. etc. If these are voluminous a
rcprcsclntativc sanmpc. is sufficient.)

jS



5. Briefly describe the Contractor's established commercial position in the field
covered by (he scope of work of the above contract. (Discuss in terms of selling
goods or providing services in such field and in tenrs of market share where there
is an existing market related to the contract work. Identify the proportion of sales
to the Government. Attach exhibits to substantiate your commercial position. e.g..
sales brochures. etc. If these are voluminous. a representative sample is
sufficient.)

6. What is the financial or other investment that has been made by Contractor
directly related to the work to be performed under this contract?

7. To what extent will the Contractor make a substantial investment or effort which
will directly benefit the work to be performed under the contract?

8. Why will the grant of the above-requested waiver more effectively promote the
commercial utilization of any invention made under this contract?

9. What will be the effect on competition and market concentration if the above-
recluested waiver is granted? Would the acquisition of the waiver rights requested
be likely to place Contractor in a preferred or dominant position in this field?
Give reasons for your conclusions.

10. What other contracts has Contractor had with any Branch or Agency of the U.S_
Governmentl which include all or a part of the scope of work covered by this
coltract?

11. Is Contractor aware of any governmental regulations which require or which
might require the use of the contract subject matter by the general public or a
segment thereof? (If yes, explain.)

12. Does the work under this contract require an exploration into fields which
concern the public health, safety or welfare: (for example. the development of
drugs, medical or safety instruments, anti-pollution devices or such other products
that may have a bearing on health, safety or welfare of the general public)? (If
yes, explain.)

13. If Contractor is a nonprofit educational insitution., what is the technology transfer
capability and program of Contractor? Has this technology transfer capability and
program been approved by DOE or any other. agency?

14. Give any other facts that Contractor believes will establish that the interests of the
United States and the general public will best be served by !he granting of this
waiver. Sufficient inforniation is required so that the Secretary can consider
specifically each of the areas and objectives covered in 10 CFR § 784.

15. (a) Have you within the past 6 months assigned or conveyed an interest to a party
other than DOI in any patent or patent application covering a subject of the

-2-
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o: AL JECHINEK From: U.S. Department of Energy/FETC 6-9-99 5:04pmI p. 4 of 16

work to be performed under the contract or entered into negotiations concerning
such assignment or conveyance? (b) Do you plan to do so prior to contracting?
(If yes, give details.)

16. State below the name, address and telephone number of the person to whom
correspondence is to be directed.

The facts set forth in this request for waiver are within the knowledge of the requestor
and are submitted with the intention that the Secretary or his designee rely on them in
reaching the waiver determination.

Respectfully submitted,

1i9rnature)

A*l 'C a C0SP
(Name and title of authorized

representative)

Date submitted to DOE

CTAu ^ 13. it)9

LJARFI970423A.W61

-3-
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Catalytica Combustion Systems. Inc., U.S. Patent Rights on Catalytic
Combustion

Reference Patent or
No. Title Patent Application No.

P-1032 Graded Palladium-Containing 5,258,349
Partial Combustion Catalyst

P-1032A Graded Palladium-Containing 5,248,251
Partial Combustion Catalyst
and a Process for Using It

P-1033 Catalyst Structure Having 5,250,489
Integral Heat Exchange

P-1034 Partial Combustion Process 5,326,253
and a Catalyst Structure for
Use in the Process

P-10340 Partial Combustion Process 5,511,972
and Catalyst Structure for
Use in the Process

P-1035N Process for Burning 5,425,632
Combustible Mixtures

P-1036 Multistage Process for 5,281,128
Combusting Fuel Mixtures

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica -Confidential - DOE - -



Patent or
Reference Title Patent Application No.

No.

P-1037 Partial Combustion Catalyst of 5,259,754
Palladium on a Zirconia Support
and a Process for Using It

P-1037N Partial Combustion Catalyst of 5,405,260
Palladium on a Zirconia Support
and a Process for Using It

P-1038 Multistage Process for Combusting 5,232,357
Fuel Mixtures Using Oxide
Catalysts in the Hot Stage

P-1040 Two-stage Process for Combusting .5,183,401
Fuel Mixtures

P-1065 Cooled Support Structure for a 5,461,864
Catalyst

P-1070 Catalyst Structure Employing 5,512,250
Integral Heat Exchange

P-1070G Process and Catalyst Structure 5,518,697
Employing Integral Heat
Exchange with Optional
Downstream Flameholder

P-1070N Process and Catalyst 08/668,615
Structure Employing Integral
Heat Exchange with Optional
Downstream Flameholder

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica -Confidential - DOE - 2 -



Patent or
Reference Title Patent Application No.

No.

P-1073 Catalyst Support for High 08/507,953
Temperature Applications and
Catalysts and Catalytic Processes
Employing Same

P-1074 Support Structure for a Catalyst 08/462,639

P-1077 Electrically-Heated Combustion 08/688,075
Catalyst Structure and Method
for Start-up of a Gas Turbine

P-1081 Improved Support Structures for 09/070,443
a Catalyst

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica- Confidential - DOE -3



Opportunities for Alternatives in NOx-Cohtrol
- The XONON TM Combustion System -

Joseph Cussen, Director of Marketing, and J. Charles Solt, Director of Regulatory Affairs
Catalytica Combustion Systems, Inc.

430 Ferguson Drive, Mountain View, California 94043, USA

Introduction
Deregulation will provide new opportunities for both users and manufacturers of small
gas turbines through distributed generation. But to capture this opportunity, users will
have to meet new emission standards, which are now at single-digit levels and moving
lower. XONONTm is a new, pollution-prevention NOx-control technology that can allow
distributed generation to satisfy this emerging market opportunity.

This paper will review current and future air regulations, discuss alternative compliance
options, review how XONON works and explore some of the ways that XONON will
enable distributed generation.

General Trends in Air Emissions Regulations
In the U.S. today, the New Source Review (NSR) regulations pose the constraining
emissions limitations for new gas turbines. These regulations require the use of Lowest
Achievable Emission Rate (LAER) in areas that currently do not meet the ambient air
quality standards, and Best Available Control Technology (BACT) in areas that do.
Currently, gas turbines are restricted in new permits to less than 5 parts per million (ppm)
NOx for both LAER and BACT requirements. And, recent actions by the EPA and the
South Coast Air Quality Management District (SCAQMD) in California indicate that
required NOx levels could move even lower.

As air emission requirements tighten, new technologies will be required to meet them.
This situation presents challenges, but also opportunities for gas turbine users and
manufacturers. To realize the opportunities, we must first understand how NOx is formed
and the current NOx-control options available.

NOx Formation
NOx is composed of oxygen and nitrogen, so the air entering the engine, consisting of
21% oxygen and 79% nitrogen, contains all the ingredients necessary to produce this
pollutant. The only additional factor required is a temperature high enough to cause
oxygen and nitrogen to combine (see Figure 1). Turbine manufacturers try to prevent the
formation of NOx primarily by reducing the peak flame temperature below the range in
which NOx is formed.
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facility, fuel will be required to replace the steam injected, so both water and steam
injection significantly increase the overall fuel requirements. Applications of these
technologies can result in a substantial increase (> 50 ppm) in carbon monoxide (CO)
and (UHC).

Lean Premixed Technology
Turbine manufacturers then developed processes that use air as a diluent rather than
water or steam. Manufacturers achieved this by premixing the fuel and air before they
enter the combustor. This type of process is called lean premix combustion. Lean
premix combustion processes developed by gas turbine manufacturers have a variety
of names, including the Dry-Low NOx (DLN) process of General Electric, the Dry-
Low Emissions (DLE) process of Rolls-Royce and the SoLoNOx process of Solar
Turbines.

Most industrial gas turbine manufacturers have programs to develop lean premix
combustion systems. Most of the commercially available systems are guaranteed to
reduce NOx emissions to about 15 - 25 ppm, depending on the manufacturer and the
particular turbine model. A few manufacturers have guaranteed lower emission
levels, in the range of 10 - 15. ppm, but some of these manufacturers are also
experiencing problems with combustion noise and combustor deterioration.
Applications of these technologies can result in a substantial increase (> 50 ppm) in
CO and UHC.

Options for Less than 5 ppm NOx
While we've discussed various general options for NOx-control, there are really only two
practical approaches to meeting the new LAER and BACT requirements of less than 5
ppm NOx-one is to prevent NOx formation, and the other is to clean it up in the
exhaust. A pollution prevention technology, such as XONON, is preferred because it
minimizes production of NOx within the combustor itself. Clean-up systems-selective
catalytic reduction and SCONOX-are large, expensive units added to the gas turbine
exhaust to remove already produced pollutants.

V) KEDIIIBBEB 311

LPM + LPM +
FEATURE SCR SCONOX XONON

Emissions (ppm) <3 <3 < 3

Environmental Many Some None
and Safety
Impacts

Application Some Many None
Limitations

Cost Impact High Highest Lowest

Proven in Practice Yes In process In process

Opportunities for Alternatives in NOx-Control Page 3
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Figure 2a - Traditional Flame Combustion
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Figure 2b - The XONON Combustion System

With extensive development, lean pre-mix combustion systems have achieved NOx
levels of about 25 ppm and, in a few cases, 15 ppm. However, XONON has already
demonstrated in full-scale tests at turbine operating conditions on a variety of turbines
NOx levels of less than 3 ppm.

The Market Advantage
XONON is a pollution-prevention technology. Therefore, it eliminates the need for an
expensive exhaust gas clean-up system, like selective catalytic reduction. At less than 3
ppm NOx, XONON can minimize costly offset requirements and may generate emission
reduction credits (or ERCs). XONON enables faster permitting, allowing the operation to
get on-line and generate revenues sooner. And, XONON does not impact engine
performance and produces ultra-low vibration-both of which improve engine
operations.

Opportunities for Alternatives in NOx-Control Page 5
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project. However, even the smaller projects are finding that costly control technologies
often destroy the economic feasibility of a project:

* Permits in attainment areas require 9 to 25 ppm.
* The majority of distributed generation opportunities (over 85%) are in non-

attainment areas which require permits of 3 to 15 ppm.
* Most manufacturers currently guarantee 25ppm.
* Emisson controls to achieve less than 25 ppm will increase the cost of power

generation by over 7 mils per KWH (see Table 1).

XONON Benefits
XONON has a number of benefits in applying and permitting distributed generation in
areas that require permit levels below 25 ppm:

* XONON can be applied on any turbine application, regardless or whether exhaust
heat is being recovered.

* XONON does not require hazardous material storage and handling with all of the
attendant training, reporting, record keeping and hazardous planning.

* Permitting is much simpler and shorter, allowing the project revenue to start
earlier.

* Total cost impact is less than half of add-on controls (see Table 1).

Cost Comparison of NOx Control Options
Model Solar Tauus 60

General Parameters
Rating (MW) 5.20
Engine Efficiency 30%
Annual Operation (Hrs/Year) 8.000
Power Value (S/KW Hr) 0.060
Fuel Cost (S/MMBtu) 2.95
Ammonia Price ($/lb) 0.15
Burdened Labor rate (SHr.) 42.00
Cost of Offsets/ERCs (S/Ton) $3.500
Life (Years) 15
Interest Rate (%) 11
Net Heat Rate (Btu/KW Hr) 5.650 Cogeneration
Crtl. Path Threshold for Prmtg. (Months) 3

NOx Control Technology DLN+SCR XONON
Required Emission Level (ppm) 3 3
Controlled NOx Level (ppm) 3 3
SCR Effectivity Required (% Removed) 88% NA
Guaranteed Catalyst Life 3 Years 1 Year
Air Permit Time (Months) 5 3

Owning and Operating Cost NPV (2,987,378) (753,485)
Cost Impact [t+(-) 5/KWH 0.0072 0.0035

Table 1 - Cost Comparison of NOx Control Options

Distributed Generation Opportunities
The primary application opportunity for distributed generation is displacing purchased
power at a facility. With rate unbundling, commercial, industrial and institutional
facilities can install generation to meet their facilities unique power requirements, and
frequently pay for the facility with savings from the purchased power. Usually, this is

Opportunitiesfor Alternatives in NOx-Control Page 7
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5. Briefly describe the Contractor's established commercial position in the field
covered by the scope of work of the above contract. (Discuss in terms of selling
goods or providing services in such field and in terms of market share where there
is an existing market related to the contract work. Identify the proportion of sales
to the Government. Attach exhibits to substantiate your commercial position. e.g..
sales brochures. etc. If these are voluminious. a representative sample is
sufficient.)

6. What is the financial or other investment that has been made by Contractor
directly related to the work to be performed under this contract?

7. To what extent will the Contractor make a substantial investment or effort which
will directly benefit the work to be performed under the contract?

8. Why will the grant of the above-requested waiver more effectively promote the
commercial utilization of any invention made under this contract?

9. What will be the effect on competition and market concentration if the above-
requested waiver is granted? Would the acquisition of the waiver rights requested
be likely to place Contractor in a preferred or dominant position ili this field?
Give reasons for your conclusions.

10. What other contracts has Contractor had with any Branch or Agency of the U.S.
Government which include all or a part of the scope of work covered by this
contract'?

11. Is Contractor aware of any governmental regulations which require or which
might require the use of the contract subject matter by the general public or a
segment thereof? (If yes, explain.)

12. Does the work under this contract require an exploration into fields which
concern the public health, safety or welfare: (for example. the development of
drugs. medical or safety instruments, anti-pollution devices or such other products
that may have a bearing on health, safety or welfare of the general public)? (If
yes, explain.)

13. If Contractor is a nonprofit educational institution, what is the technology transfer
capability and program of Contractor? Has this technology transfer capability and
program been approved by DOE or any other agency?

14. Give any other facts that Contractor believes will establish that the interests of the
United States and the general public will best be served by!he granting of this
waiver. Sufficient information is required so that the Secretary can consider
specifically each of the areas and objectives covered in 10 CFR § 784.

15. (a) Have you within the past 6 months assigned or conveyed an interest to a party
other than DOE in any patent or patent application covering a subject of the

-2-



Ihc rwvo companies will collaboralt It

Com m ercialization of accelerae commercialization of theXonn
systtem inGE gas turbines The agreement

Low-NOx Combustion System lor he wo comnpanies coverscooperation
In the design. application and commer-
cializallion of Xonon systenms for both
new aind installed GE E-class and F-class
iurhincs used in power generation and

mcch;laical (hive applications.

This is Ith second agreement Cata-

Iiytlca has igneld Iilh a turbine manul ac-
I-.: .. - .tirctr loolio\ingi n an agreement with Pratl

& \'hilncv Canladan which calls for using
the Xonon syste m of the ST 18 and ST 30
turbines.

The Xonon system. detailed in earlier

issues of Dicscl & Gas Turbine Worldwide.
is a flameless combustion system designed
to achieve lox-NOx emissions in turbines

used in a variety of power generation
applications. as well as gas transmission in
pipelines.

The system is an integral part of a gas
turbine combustion system and. Catalyt-

which luel and air react on a catalytic sur-W ith s frst insta laion in a gas tngo Station of 5licoln V\';ll Power. a lace. rleasingin cgc;y t, powr the turbine.
turbine powter gecrlion ap- municipally owned L111ulity rCnlgc Santa Also In 1998. Calalystca jonmcd the
plicatlon nowv operational and Clara. Calilomia. The turbine at Gl;lncra Is Monterey Ba Alliance, a consortium of

a new agrccmRen in place with C;L to &om- the same Kawasaki I;\- I3 gas lurbine. Ilvt comlniecs who are expected to oflcra
mcrcialize its technology. C;italyik: Conm- now owned by Calal!ltca. used in the test- total solullmn package of cost-effectivc.
bustion Systems. Inc.. feels ii has passed Ing at Tulsa. and upgraded to I1 IA- 3AI environmcntally sound products and
most of the major hurdtles for market specifications. The test at Gianera is ex- services." and that includes Enron Energy
acceptance in its Xonon pollution preven- pected to last 8000 hours The utility will Services. Inc . Harding Lawson Assoc-
tion technology. host the Xonon turbine system. purchas: iates. PowerCell On-Site Energy Systems

"The market told us we had to do three Ing its output at competitive costs. and Pratt & Whitney Canada. Enron also
things to prove the Xonon combustor The installation in Silicon Valley caps a purchased 15-% In Catalytica Combus-
technology worked." said Dennis Orwig. busy year for Catalytica Near the end of tion Systems for U5530 million with an
president and chief cxecutive officcr of 1998 the company announced an agree- option to purchase another 5% within
Catalytica. Mountain View. Calilornia ment with General Electric under which three years.
"They said we had to have a prototype
installation. With over 1100 hours and
220 starts on a Kawasaki turbine at the
AGC Project Development in Tulsa.
Oklahoma. that documented Xonon's
ability to limit NOx to less than 3 ppm
(and 10 ppm CO), we've done that.

"The)y said we had to get a system on the
grid. and with the Gianera Generating Cn,,,lint .s Xl,,,,t cninlysi mod-

Stat ion. we've done that. The only remain- u/es Jir Knwnnsaki. GE. Allison.
and Pran & WhitneV gars trbites.:

ing step. based on what the marketplace and W

told us. is commercial operating history to
prove the durability of Xonon. and we'rtre
well along that road," Orig said

The first commercial application of the
Xonon technology became operational
in October 1998, at the Gianera Genera-

REPRINTED FR(')11 .JANUARY-FERUIA RY' 1999 DIESEL & (;AS TURBINE ORLDIVIDE Copv,;gh D;esel & Gas Tubine Publc.l;ons
PminleO In U.S.A.



Catalytica Combustion Systems, Inc., U.S. Patent Rights on Catalytic
Combustion

Reference Patent or
No. Title Patent Application No.

P-1032 Graded Palladium-Containing 5,258,349
Partial Combustion Catalyst

P-1032A Graded Palladium-Containing 5,248,251
Partial Combustion Catalyst
and a Process for Using It

P-1033 Catalyst Structure Having 5,250,489
Integral Heat Exchange

P-1034 Partial Combustion Process 5,326,253
and a Catalyst Structure for
Use in the Process

P-10340 Partial Combustion Process 5,511,972
and Catalyst Structure for
Use in the Process

P-1035N Process for Burning 5,425,632
Combustible Mixtures

P-1036 Multistage Process for 5,281,128
Combusting Fuel Mixtures

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica -Confidential - DOE - -



Patent or
Reference Title Patent Application No.

No.

P-1037 Partial Combustion Catalyst of 5,259,754
Palladium on a Zirconia Support
and a Process for Using It

P-1037N Partial Combustion Catalyst of 5,405,260
Palladium on a Zirconia Support
and a Process for Using It

P-1038 Multistage Process for Combusting 5,232,357
Fuel Mixtures Using Oxide
Catalysts in the Hot Stage

P-1040 Two-stage Process for Combusting 5,183,401
Fuel Mixtures

P-1065 Cooled Support Structure for a 5,461,864
Catalyst

P-1070 Catalyst Structure Employing 5,512,250
Integral Heat Exchange

P-1070G Process and Catalyst Structure 5,518,697
Employing Integral Heat
Exchange with Optional
Downstream Flameholder

P-1070N Process and Catalyst 08/668,615
Structure Employing Integral
Heat Exchange with Optional
Downstream Flameholder

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica - Confidential DOE- 2 -



Patent or
Reference Title Patent Application No.

No.

P-1073 Catalyst Support for High 08/507,953
Temperature Applications and
Catalysts and Catalytic Processes
Employing Same

P-1074 Support Structure for a Catalyst 08/462,639

P-1077 Electrically-Heated Combustion 08/688,075
Catalyst Structure and Method
for Start-up of a Gas Turbine

P-1081 Improved Support Structures for 09/070,443
a Catalyst

h:\wrd\status.rpt\mrgnstn.ccs
Catlytica -Confidential - DOE -
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The XONON™T Combustion System at Silicon Valley Power

The first commercial installation of XONON at Silicon Valley Power.
a municipally owned electric utility in Santa Clara. California.

ihe XnC x0N irJ al f ol calyst modules for

@_· <.lV6'.l~w~s~k ( Rr-WPll; Royce. fand

lic XONON-2 bela cvrsion of
.omnmeicial combustnr irslallc(J

llSiten Valley Powcrq
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Tests of catalytic-combustion
technology show low emissions
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THE ULTIMATE NOx SOLUTION FOR GAS TURBINES

J. Charles Solt
csolt(@mv.catalyt ica-inc.com

Catalytica Combustion Systems Inc.
www.catalytica-inc.com

ABSTRACT
Since the introduction of emission standards for gas 160 -1AtprnPraII
turbines in the late '70s and early '80s, the gas turbine40- --- -
industry has responded with a variety of combustion and 1- __._. ... ... -_ |
cleanup alternatives that have improved emissions. While 200 m
the emissions were being reduced, the cost of control, and S io - -- * /1n 1/ m

the negative environmental impacts were often -------- - / 7
significant. 20

Thanks to a technological breakthrough, catalytic 40- -- ---- -- 1 o
combustion has now been achieved, and can fulfill the - --
promise of low cost NOx elimination without the high
cost of SCR or the operational problems associated with 1oo 1200 1300 1400o 15 1600 17M 18lo

Lean Pre-Mix. Reaction TsTerpre CC)

NOx Formation
NOx is composed of oxygen and nitrogen, so the air Figure 1. NOx Formation as a function of Time and
entering the engine, consisting of 21% oxygen and 79% Temperature
nitrogen, contains all the ingredients necessary to produce

-this pollutant. The only additional factor that is required Diffusion Flame Combustion
is a temperature high enough to cause oxygen and Before the concern about NOx emissions arose, gas turbine
nitrogen to combine (see Fig 1). Turbine manufacturers manufacturers primarily aimed at building a rugged, long-
try to prevent the formation of NOx primarily by life combustor with a good temperature distribution,
reducing the peak flame temperature below the range in reliable light-off, and: which would not flame out under
which NOx is formed. transient load conditions. To achieve these design goals it

was helpful to burn the fuel under conditions that were very
close to stoichiometric, that is, conditions where there is
just enough oxygen to burn all of the fuel. Under

Presented at the Interational Gas Turbine & Aeroengine Congress & Exhibition
Stockholm, Sweden - June 2e 2une 5, 1998
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SINGLE-DIGIT EMISSIONS IN A FULL SCALE CATALYTIC COMBUSTOR

James C. Schlatter Martin B. Cutrone'
Ralph A. Dalla Betta Kenneth W. Beebe
Sarento G. Nickolas General Electric Company

Catalytica Combustion Systems. Inc. One River Road
430 Ferguson Drive Schenectady, New York 12345

Mountain View, California 94303

Toshiaki Tsuchiya
Tokyo Electric Power Company

Tokyo, Japan

ABSTRACT many turbine installations must also include a selective catalytic

Catalytic combustion offers the possibility of attaining the reduction (SCR) unit on the exhaust stream to remove NOx

firing temperatures of current and next generation gas turbines [up produced in the combustor
to -1450°C (2640°F)] with nitrogen oxides (NOx) production as GE has commercialized Dry Low NOx (DLN) systems based

low as I part per million by volume (ppmv). Such catalytic upon lean premixed combustion technology to deliver NOx

combustion technology has been under development at Catalytica emissions levels of 15-20 ppmv in existing power plants. [AU NOx
for several years, and the first full scale test of the technology took concentrations shown in this paper are correced to 15% O2]. The

place at the General Electric Company under TEPCO sponsorship latest versions of the DLN systems are designed for 9 ppmv. At

in 1992. The results of the most recent and most successful full single digit NOx levels, however, lean premixed systems are being
scale test in this program are reported in this paper. pushed to the limits of flame stability; and this may preclude further

The catalytic combustor system was designed for the GE significant reductions in NOx emissions via this approach. Thus

Model MS9001E gas turbine fired with natural gas fuel: The 508- there is an incentive to develop a new generation of combustion

mm (20-in) diameter catalytic reactor was operated at conditions systems that can achieve NOx levels of 3-5 ppmv without incurring
representative of the startup and load cycle of that machine. It was the capital and operating costs associated with diluent injection
verified that the observed NOx levels were produced not in the and SCR systems.
catalyst, but in the diffusion flame of the preburner used to start the NOx production in a gas turbine combustor occurs

system and maintain the necessary catalyst inlet temperature. Even predominantly within the flame zone, where localized high

so, NOx levels below 5 ppmv (at 15% 02) were achieved at the temperatures sustain the NOx-forming reactions. The overall

simulated base load operating point. Carbon monoxide (CO) and average gas temperature required to drive the turbine is well below

unburned hydrocarbons (UHC) emissions were likewise below 1 0 the flame temperature, but the flame region is required to achieve

ppmv at that condition. Single digit emissions levels also were stable combustion. Because catalytic combustion offers the
recorded at conditions representative of the combustor operating at possibility of achieving full conversion of a fuel/air mixture

78% load, the first such demonstration of the turndown capability' without the presence of a flame and its associated NOx formation

of this system. Throughout the test, dynamic pressure measurements reactions, it offers the potential for delivering ultra-low NOx levels

showed the catalytic combustor to be quieter than even the without the need for SCR or other exhaust after-treatment.

diffusion flame combustors currently in commercial service. This potential of catalytic combustion has been recognized for

20 years (Pfefferle. 1975), but the environment in a gas turbine

~~~~~~~~~NINTRODUCTION combustor presents significant challenges for a catalyst. The gas
The technologies currently practiced for controlling NOx temperature required at the combustor exit ranges from 1175°C to

emissions from heavy-duty industrial gas turbines involve either 15 C (2 F to F), dependi1500°C (2150°F to 2730°F), depending upon the particular
diluent injection into the combustor reaction zone or lean premixed

turbine design. Such temperatures are well above the stabilitycombustion. To meet increasingly stringent emissions regulations,
limits of most catalytic materials. Even ceramics that can survive

the combustor temperatures are susceptible to thermal shock failure
Currently at Catalytica Combustion Systems, Inc

Presented at the International Gas Turbine & Aeroengine Congress & Exhibition

Orlando, Florida - June 2-June 5, 1997
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DEVELOPMENT OF A CATALYTIC COMBUSTOR
FOR A HEAVY-DUTY UTILITY GAS TURBINE

Ralph A. Dalla Betta Martin B. Cutrone Yutaka Furuse
James C. Schlatter Kenneth W. Beebe Toshiaki Tsuchiya
Sarento G. Nickolas General Electric Co. Tokyo Electric Power Co.

Catalytica Inc. Schenectady, New York Yokohama, Japan
Mountain View, California

ABSTRACT NOMENCLATURE

The most effective technologies currently available for CO = Carbon monoxide emissions
controlling NOx emissions from heavy-duty industrial gas r- DLN = Dry Low NOx
bines are either diluent injection in the combustor reaction zone, FSNL = Full Speed No Load
or lean premixed Dry Low NOx (DLN) combustion. For ultra IS O = International Standards Organization
low emissions requirements, these must be combined with selec- MVT = Multiple Venturi Tube type fuel injector
tive catalytic reduction (SCR) DeNOx systems in the gas turbine MWe = Megawatts electrical output
exhaust. An alternative technology for achieving comparable NOx = Oxides of nitrogen emissions
emissions levels with the potential for lower capital investment ppm = Parts Per Million by volume
and operating cost is catalytic combustion of lean premixed fuel SCR = Selective catalytic reduction
and air within the gas turbine. The design of a catalytic combus- UHC = Unburned Hydrocarbon emissions
tion system using natural gas fuel has been prepared for the GE
model MS9001E gas turbine. This machine has a turbine inlet INTRODUCTION
temperature to the first rotating stage of over 1100°C and pro- Trends in environmental regulations are necessitating use
duces approximately 105 MW electrical output in simple cycle of clean burning fuels (particularly natural gas), advanced gas
operation. The 508 mm diameter catalytic combustor designed turbine combustion systems which reduce the amount of NOx
for this gas turbine was operated at full-scale conditions in tests formed during the combustion process and, where emissions
conducted in 1992 and 1994. The combustor was operated for regulations are at the single-digit NOx levels, use of Selective
twelve hours during the 1994 test and demonstrated very low Catalytic Reduction (SCR) of the NOx in the gas turbine
NOx emissions from the catalytic reactor. The total exhaust exhaust An example is California where NOx levels of newly
NOx level was approximately 12-15 ppmv and was produced constructed combined cycle plants are regulated to as low as 5
almost entirely in the preburner ahead of the reactor. A small ppm (at 15% 02).
quantity of steam injected into the preburner reduced the NOx
emissions to 5-6 ppmv. Consequently, the incentive now exists for development of

a new generation of combustion systems capable of meeting
Development of the combustion system has continued with NOx emissions levels of approximately 3-5 ppm, directly within

the objectives of reducing CO and UHC emissions. understand- the turbine, without recourse to downstream denitrification by
ing the parameters affecting reactor stability and spatial non- SCR in the turbine exhaust. This new generation of combustion
uniformities which were observed at low inlet temperature. and systems should be suitable for turbines firing at today's turbine
improving the structural integrity of the reactor system to a inlet temperatures of approximately 12900 C (at the inlet of the
level required for commercial operation of gas turbines. Design first stage rotor), with growth potential to the next generation of
modifications were completed and combustion hardware was turbines expected to fire at approximately 1427°C. The costs
fabricated for additional full-scale tests of the catalytic combus- associated with heat rate deterioration due to diluent injection.
tion system in March 1995 and January 1996 . This paper pre- combined with capital and operating costs required for SCR sys-
sents a discussion of the combustor design, the catalytic reactor ters. provides substantial economic incentive to develop ultra-
design and the results of full-scale testing of the improved com- low NOx combustion systems for application to combined cycle
bustor at MS9001E cycle conditions in the March 1995 and and cogeneration power plants incorporating gas turbines.
January 1996 tests. Major improvements in performance were
achieved with CO and UHC emissions of 10 ppmv and 0 ppmv Direct catalytic combustion has significant potential, as
at base load conditions. demonstrated by tests performed at GE for natural gas fuel with

very low emissions of NOx, CO and UHC. A promising con-
This ongoing program will lead to two additional full-scale cept for the catalytic combustion of natural gas has been devel-

combustion system tests in 1996. The results of these tests will oped by Catalytica/Tanaka Kikinzoku Kogyo K.K. In general
be available for discussion at the June 1996 Conference in terms, the design involves partially reacting the fuel-air mixture
Birmingham. within the catalytic reactor to generate a gas temperature of

Presented at the International Gas Turbine and Aeroengine Congress & Exhibition
Birmingham, UK - June 10-13, 1996

This paper has been accepted for publication in the Transactions of the ASME
Discussion of it will be accepted at ASME Headquarters until September 30, 1996



DESIGN AND EVALUATION OF A SINGLE-CAN FULL SCALE CATALYTIC
COMBUSTION SYSTEM FOR ULTRA-LOW EMISSIONS

INDUSTRIAL GAS TURBINES

P.Dutta and L. H. Cowell
Solar Turbines Incorporated

San Diego, California.

D. K. Yee and R. A. Dalla Betta
Catalytica Inc.

Mountain View, California

ABSTRACT capable of attaining the emissions goals of the ATS gas turbines- Initial work
Thc goal of the Advanced Turbine Systems (ATS),program is the focused on the subscalc evaluation of catalytic reactors under simulated gas

design and development of high thermal efficiency gas turbines with turbine conditions, and the resuhlts from the subscalc development tests have
pollutant emissions at single digit levels, through the development of been reported elsewhere (Topical Report, 1996). Following successful
advanced recuperated gas turbines. Following successful subscalc catalytic subscalc catalytic reactor testing, a full-scale catalytic combustion system
reactor testing, a full scale catalytic combustion system was designed to be representative of a single can in a multi-can gas turbine combustor
representative of a single can in a multi-can gas turbine combustor configuration was designed. On successful evaluation of this catalytic
configuration. The full scale catalytic combustion system is modular in combustion system, a full set of hardware will be procured for an engine
design and includes a fuel/air prcmixcr upstream of the catalytic reactor and demonstration. This paper discusses the concept and design of a full scale
a post catalyst homogeneous combustion zone downstream of the catalyst catalytic combustion system and preliminary test results from rig testing at
bed to complete the homogeneous gas-phase reactions. System start-up is simulated gas turbine conditions.
accomplished using a Ican-prcmixcd (LP) low emissions fuel injector. The
system transitions to catalyst operation using a variable geometry valve that BACKGROUND
diverts air flow into the catalyst at loads greater than 50% of full load. The Catalytic combustion is a Ican-prcmixed combustion process where a
variable geometry valve is used to operate the catalyst within the narrow catalyst is used to initiate and promote chemical reactions in a premixed
operating window due to limited fuel/air turndown allowed by the catalyst. fuel-air mixture at leaner conditions than arc possible in homogeneous gas-
A catalyst design with preferential catalyst coating on a corrugated metal phasc combustion. This allows stable combustion of lean fuel/air mixtures
substrate to limit catalyst substratc temperatures was selected for the system. with adiabatic combustion temperatures less than 1650 K, so that NOx
Mcen fuel concentration measurements at the inlet to the catalyst bed using emissions less than 5 ppmv can be achieved.
an instrumented catalyst module showed the fuel/air prcmixing to bc within Even though the concept of catalytically stabilized combustion was
catalyst specifications. Preliminary combustion tests on the system were demonstrated in the early '70s (Pfeffecrlc, 1975), the technology has not yet
completed. The catalytic combustion system was tested over the 50-to- been applied to field gas turbine combustors. During the initial development
I 00%1 load range. Using variable geometry control, emissions goals (< 5 stages, materials issues related to high substrate temperatures, problems of
ppmv NOx, < 10 ppmv CO and UHC corrected to 15% 0,) were achieved sintering and deactivation of catalyst, and thermal shock resistance
for catalyst operation between 50-and-100% load conditions. The system prevented the successful application of the technology in gas turbines.
was started and operated under part-load conditions using the LP injector. Recent development cfforts arc concentrated on innovative catalyst and
Efforts arc under way to accomplish successful transition from LP mode of system designs to circumvent thc non-availability of reliable high
operation to catalytic mode of operation using thc variable geometry system. temperature catalysts. Thcr'c arc currently three primary approaches to the

design of catalytic combustion systems for gas turbine combustors: I)
INTRODUCTION systems using high temperature catalysts (e.g. MnIBa/La substitutC

The goal of the Advanced Turbine Systems (ATS) program is the hexaaluminatcs); 2) systems where only a part of the fucl is injected

emissions at single digit levels over the 50 to 100% load range, while fuel is injected downstream of the catalyst (to obtain the desired temperature
achieving high thermal efficiency, through the development of advanced rise in the combustor);, and 3)systems where all the fuel is injected upstream
recuperated gas turbines. Catalytic combustion was selected as an approach of he catalyst and partially reacted in the catalyst bed, and combustion is

Presented at the International Gas Turbine & Aeroengne Congress & Exhibition
Orl San o, F lorida-June 2-June 5,1997Orlando, Florida - June 2-June 5, 1997
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APPLICATION OF CATALYTIC COMBUSTION
TECHNOLOGY TO INDUSTRIAL GAS TURBINES

FOR ULTRA-LOW NOx EMISSIONS

Ralph A. Dalla Betta, James C. Schlatter and Sorento G. Nickolas
Catalytica, Inc.

Mountain View, California

Mohan K. Razdan and Duane A. Smith
Allison Engine Company

Indianapolis, Indiana

ABSTRACT The target emissions level for NOx is <10 ppm and in
An operating cycle bad been developed for a catalytic many cases <5 ppm. Current technology to meet these
combustion system applied to the Allison 501-KB7 engine. targets requires the use of low NOx combustor technology
This cycle used overboard bleed of diffuser air to maintain a plus post exhaust treatment by selective catalytic reduction.
high fuel/air ratio at the catalyst and thus achieve a high This results in high capital and operating costs. Improved
combustor outlet temperature with attendant low CO and low cost emissions control technology is needed.
UHC emissions. For the design point of this engine, the
emissions measured at full pressure and temperature in a Most of the current dry low emissions approaches for
subscale catalyst test rig were <1 ppm NOx and <2 ppm industrial gas turbine engines are based on lean premixing of
CO and UHC. Tests over the full operating cycle showed fuel and air and unique ways to stabilize combustion
that the catalytic combustor system would achieve low throughout the engine operating cycle (Razdan, et al., 1994;
emissions from 20 to 100% load. McLeroy, et al., 1995). There is, however, a lower limit to

NOx emissions achievable with conventional methods for
The use of catalytic combustion on a high efficiency gas combustion of lean premixed fuel/air mixtures. This is due
turbine engine design was also evaluated. Pressures up to to the fact that there is a lower limit to fuel/air equivalence
20 aim and combustor outlet temperatures up to 1500°C ratio (about 0.5 for natural gas) below which combustion
(2730°F) were demonstrated with NOx emissions <2.2 ppm becomes unstable in practical gas turbine combustors. At
and CO and UHC <2 ppm. These results show that very low fuel/air ratios, it is impossible to practically
catalytic combustion is a viable technology for application stabilize combustion with conventional methods such as
to a high pressure, high temperature industrial gas turbine recirculation through swirlers, transverse primary jets or
engine design. bluff bodies. One technology that can stabilize the

combustion of ultra-lean fuellair mixtures is catalytically
stabilized combustion. A catalyst can stabilize combustion

INTRODUCTION at equivalence ratios substantially below 0.5, thus limiting
Substantial past and present work is directed at reducing the the maximum temperature to less then the threshold of
NOx emissions from gas turbine engines. This objective is thermal NOx production, approximately 1550°C (2820°F).
driven by the increasingly stringent requirements imposed
by regulatory agencies in ozone nonattainment areas, by A new staged catalytic combustion technology has been
Best Available Control Technology (BACT) determinations developed by Catalytica, Inc. and Tanaka Kikinzoku Kogyo
under the Prevention of Significant Deterioration (PSD) and has been described in recent publications (Dalla Beta, et
regulations for NOx and under the Clean Air Act legislation. al.. 1994). This technology is applicable to a wide range of

Presented at the International Gas Turbine and Aeroengine Congress and Exposition
Houston, Texas - June 5-8, 1995



CATALYTICA OVERVIEW

CATALYTICA, INC.
Catalytica, Inc. (NASDAQ: CTAL) builds businesses in high growth

industries where the Company's technologies optimize

manufacturing and solve environmental problems. In addition to

Catalytica Combustion Systems, Inc., Catalytica Pharmaceuticals,

Inc. provides drug development and product manufacturing to -the

pharmaceutical industry and Catalytica Advanced Technologies,

Inc. serves as an incubator for new catalytic technologies for

industrial applications. Catalytica has a market capitalization of

about $800 million and 1,400 employees.

Find Catalytica on the worldwide web at: wwuw.catalytica-inc.com

CATALYTICA COMBUSTION SYSTEMS, INC.
Catalytica Combustion Systems (CCSI) develops and manufactures
advanced combustion systems for gas turbines, based upon the
breakthrough technology called XONONTM (pronounced Zo-non).
The XONON Combustion System reduces NOx emissions from gas
turbines to less than 3 ppm and offers the most economic and
efficient alter-native to reduce emissions without impacting turbine
performance.

The first commercial installation of a gas turbine with XONON has
begun at Silicon Valley Power in Santa Clara, California.
Performance results will be reported periodically on the Caltaytica
webpage.

New Retrofit



Author: mark.dvorscak@ch.doe.gov_at_INTERNET at X400PO
Date: 7/14/1999 12:34 PM
Priority: Normal
TO: KATHERINE BALDWIN at GC-02
Subject: Request for Advanced Waiver Number
---------------------------- Message Contents --------------------------

Hi Katie,

When you have a chance, can you send me an Advanced Waiver number? The
particulars are as follows:

Receipt Date in Field Office: July 6, 1999
Petitioner: Catalytica Combustion Systems, Inc.

Subject: Development of catalytic combustion technology that is to be
incorporated in the (Advanced Turbine System (ATS) program

Contract Number for this Waiver: currently unknown

If contract number is for a sub, please complete the following:

Prime Contract Number: DE-FC21-96MC33066
Prime Contractor Name: Allison Rolls Royce

Subcontract Number: Unknown
Subcontractor Name: Catalytica Combustion Systems, Inc.

Thanks!
Mark

1/( -^- O\Q



SEP -1 1999

Patricia Hoffman
Director, Advanced Turbine Systems

Office of Industrial Technologies
EE-23 5F059/FORS

SUBJECT: REQUEST BY CATALYTICA COMBUSTION SYSTEMS, INC. FOR AN
ADVANCE WAIVER OF DOMESTIC AND FOREIGN INVENTION RIGHTS
UNDER A SUBCONTRACT WITH ALLISON ENGINE COMPANY (ALLISON)
UNDER DOE COOPERATIVE AGREEMENT NO. DE-FC21-96MC33066;
W(A)-99-012, CH-1006

Enclosed are a Statement of Considerations and a Waiver Petition for the subject waiver
request recommending grant of the requested waiver. The reasons supporting this
recommendation are set forth fully in the Statement of Considerations.

Please signify your concurrence by signing the attached Statement of Considerations and
returning it to this office.

Paul A. Gottlieb
Assistant General Counsel

for Tech Transfer and Intellectual Property

Enclosures:
As Stated

/



STATEMENT OF CONSIDERATIONS

Request by Catalytica Combustion Systems, Inc. for an Advance Waiver of Domestic and Foreign
Invention Rights under a subcontract with Allison Engine Companry (Allison) under DOE
Cooperative Agreement No. DE-FC21-96MC33066; W(A)-99-012, CH-1006

The Petitioner, Catalytica Combustion Systems, Inc. (Catalytica), intends to enter into a subcontract with
Allison Engine Company (Allison) under DOE Cooperative Agreement No. DE-FC21-96MC33066. Under the
cooperative agreement, entitled "Industrial Advanced Turbine Systems (ATS) Development and Design", Allison is
to develop natural gas fired ATS suitable for cogeneration or mechanical drive applications in industrial markets.
This cooperative agreement is under the ATS program initiated by the Department of Energy to serve industrial
power generation markets. Under the proposed subcontract, Catalytica will design, test, and support Allison for the-
development ofpre-competitive data as it relates to catalytic combustion technology that is to be incorporated in the
ATS program. Further details for fulfilling these objectives arc described in Catalytica's response to question 2 of
the attached waiver petition, along with a copy of the Statement of Work from the cooperative agreement with
Allison. Catalytica has requested a waiver of domestic and foreign rights for all subject inventions under its
proposed subcontract with Allison. Allison has not requested an advance waiver under its cooperative agreement
with DOE.

The total estimated cost of the subcontract is about $1,043,062. Cost sharing of the project includes
Catlaytica's cost share of about S365,072, or about 35%. The remaining cost share of the subcontract is provided
through Allison's prime contract with DOE. It is anticipated that the length of this subcontract will be fourteen
months.

In its response to questions 4 and 5 of the attached waiver petition, Catalytica has shown significant
technical competence in developing technologies that further advance the art and science of catalytic combustion for
gas turbines. Since 1988, it has developed and demonstrated the basic technology for the catalyst system, low NOx
prcburner, fuel-air mixing, control system, and mechanical support structures. This has been accomplished by the
use of analytical modeling and rig testing, and is documented by the numerous patents and technical papers.
Catalytica has collaborated with manufacturers in both the utility power generation and industrial applications
markets such as General Electric, Solar Turbines, Prat and Whitney Canada, and Allison Rolls Royce, and through
these collaborations Catalytica is developing products based on catalytic combustion technology for introduction
into the marketplace by the year 2002.

As indicated in response to questions 6 and 7, Catalytica has committed to the commercialization of
catalytic combustion systems, and has invested over 30 million dollars in the technology and toward its eventual
commercialization. Its goal is to expand the application range of catalytic combustion and to optimize the catalytic
combustion system for the targeted market. A representative list of patents and publications, along with
informational material describing the petitioner's combustion system, XOXONT ", are attached to the waiver
petition.

From its response to question 9, Catalytica indicates that there would be no effect on competition and
market concentration by grant of the waiver because of expected competition with General Electric, Allison Rolls
Royce and Solar Turbines. Catalytica states that since the market does not currently include a catalytic combustion
option, the grant of the waiver will support an increase in competitive low NOx solutions.

The subject cooperative agreement will be modified to add the Patent Rights--Waiver clause in
conformance with 10 CFR 784.12. This waiver clause will also include a paragraph entitled U.S. Competitiveness,
in which Catalytica agrees to substantial U. S. manufacture of subject inventions (attached hereto). Additionally,
Catalytica agrees not to transfer subject inventions to any other entity unless that other entity agrees to these same
requirements. The petitioner has further agreed to modification of the data clause of rie subject cooperative
agreement (48 C.F.R 952.227-14) by adding paragraph (k), Alternative VI, concerning contractor licensing of data.

Considering the foregoing, it is believed that granting the waiver will provide the Petitioner with the
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necessary incentive to invest resources in the commne ialization of the results of the agrernent in a fashion which

will make the agreement's benefits available to the public in the shortest practicable time. In addition, it would

appear that grant of the above
requested waiver would not result in an adverse effct on competition nor result in excessive market concentration.

Therefore, in view of the objectives and considerations set forth in 10 CFR 784, all of which have been considered.

it is recommended that the requested waiver, as set forth above, be granted.

0I,14 3-"nJzd-
Mark P. Dvorscak
Assistant Chief Counsel
Office of Intellectual Property Law

Date te

Based on the foregoing Statement of Considerations and the representations in the attached waiver petition,

it is determined that the United States and the general public will best be served by a waiver of rights and consent to

assignment of the scope described above, and therefore the waiver is granted. This waiver shall not apply to any

modification or extension of this agreement, where through such modification or extension, the purpose, scope, or

cost of the agreement is substantially altered.

CONCURRENCE: APPROVAL:

Patricia Hoffman Paul A. Gottlieb
Director. Advanced Turbine Systems Assistant General Counsel
Office of Industrial Technologies for Technology Transfer

and Intellectual Property

Date: Dale:
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(t) US. S. COMPETTIVENESS The Conractor agrees that any products embodying any waived invention or produced
through the use of any waived invention will be manufactured substantially in the United Staws unless the Contractor
can show to the satisfaction of the DOE that it is not commercially feasible to do so. In the event the DOE agrees to
foreign manufacture, there will be a requirement that the Government's support of the technology be recognized in some
appropriate manner, e.g., recoupmcnt ofthe Govcrnment's investment, etc. The Contractoragrees that itwillnot license,
assign or otherwise transfer any waived invention to any entity unless that entity agrees to these same requirements.
Should the Contractor or other such entity receiving rights in the invention undergo a change in ownership amounting
to a controlling interest, then the waiver, assignment,
license, or other transfer of rights in the waived invention is suspended until approved in writing by the DOE.

** TOTAL PAGE.04 **



'Y Department of Energy
Chicago Operations Office
9800 South Cass Avenue
Argonne, Illinois 60439

July 15, 1999

Paul A. Gottlieb
Assistant General Counsel
for Technology Transfer and

Intellectual Property, HQ
GC-62 6F-067/FORS

SUBJECT: REQUEST BY CATALYTICA COMBUSTION SYSTEMS, INC. FOR AN
ADVANCE WAIVER OF DOMESTIC AND FOREIGN INVENTION RIGHTS
UNDER A SUBCONTRACT WITH ALLISON ENGINE COMPANY (ALLISON)
UNDER DOE COOPERATIVE AGREEMENT NO. DE-FC21-96MC33066;
W(A)-99-012, CH-1006

Enclosed are a transmittal memo, a Statement of Considerations and Waiver Petition for the
subject waiver request. The reasons supporting this recommendation are set forth fully in the
Statement of Considerations.

It is understood that the Program Office will support the waiver request.

Mark P. Dvorscak
Assistant Chief Counsel
Office of Intellectual Property Law

Enclosures:
1. Transmittal Memo (2)
2. Statement of Considerations (3)
3. Waiver Petition (3)



S- \TEMENT OF CONSIDERATI-NS

Request by Catalytica Combustion Systems, Inc. for an Advance Waiver of
Domestic and Foreign Invention Rights under a subcontract with Allison Engine
Company (Allison) under DOE Cooperative Agreement No. DE-FC21-
96MC33066, W(A)-99-012, CH-1006

The Petitioner, Catalytica Combustion Systems, Inc. (Catalytica), intends to enter into a
subcontract with Allison Engine Company (Allison) under DOE Cooperative Agreement No.
DE-FC21-96MC33066. Under the cooperative agreement, entitled "Industrial Advanced
Turbine Systems (ATS) Development and Design", Allison is to develop natural gas fired ATS
suitable for cogeneration or mechanical drive applications in industrial markets. This
cooperative agreement is under the ATS program initiated by the Department of Energy to serve
industrial power generation markets. Under the proposed subcontract, Catalytica will design,
test, and support Allison for the development of pre-competitive data as it relates to catalytic
combustion technology that is to be incorporated in the ATS program. Further details for
fulfilling these objectives are described in Catalytica's response to question 2 of the attached
waiver petition, along with a copy of the Statement of Work from the cooperative agreement
with Allison. Catalytica has requested a waiver of domestic and foreign rights for all subject
inventions under its proposed subcontract with Allison. Allison has not requested an advance
waiver under its cooperative agreement with DOE.

The total estimated cost of the subcontract is about $1,043,062. Cost sharing of the
project includes Catlaytica's cost share of about $365,072, or about 35%. The remaining cost
share of the subcontract is provided through Allison's prime contract with DOE. It is anticipated
that the length of this subcontract will be fourteen months.

In its response to questions 4 and 5 of the attached waiver petition, Catalytica has shown
significant technical competence in developing technologies that further advance the art and
science of catalytic combustion for gas turbines. Since 1988, it has developed and demonstrated
the basic technology for the catalyst system, low NOx preburner, fuel-air mixing, control system,
and mechanical support structures. This has been accomplished by the use of analytical
modeling and rig testing, and is documented by the numerous patents and technical papers.
Catalytica has collaborated with manufacturers in both the utility power generation and industrial
applications markets such as General Electric, Solar Turbines, Pratt and Whitney Canada, and
Allison Rolls Royce, and through these collaborations Catalytica is developing products based on
catalytic combustion technology for introduction into the marketplace by the year 2002.

As indicated in response to questions 6 and 7, Catalytica has committed to the
commercialization of catalytic combustion systems, and has invested over 30 million dollars in
the technology and toward is eventual commercialization. Its goal is to expand the application
range of catalytic combustion and to optimize the catalytic combustion system for the targeted
market. A representative list of patens and publications, along with informational material
describing the petitioner's combustion system, XOXONT", are attached to the waiver petition.



From its response to question 9, Catalytica indicates that there would be no effect on
competition and market concentration by grant of the waiver because of expected competition
with General Electric, Allison Rolls Royce and Solar Turbines. Catalytica states that since the
market does not currently include a catalytic combustion option, the grant of the waiver will
support an increase in competitive low NOx solutions.

The Petitioner has agreed to the standard provisions with respect to invention waivers
with the substitution of the march in rights, U.S. manufacturing preference and U.S. government
license provided in 35 U.S.C. 202-204. Additionally, Catalytica has accepted standard
background patent and data provisions of paragraphs (k) to assure commercialization of the tech-
nology.

The subject cooperative agreement will be modified to add the Patent Rights--Waiver
clause in conformance with 10 CFR 784.12. This waiver clause will also include a paragraph
entitled U.S. Competitiveness, in which Catalytica agrees to substantial U. S. manufacture of
subject inventions (attached hereto). Additionally, Catalytica agrees not to transfer subject
inventions to any other entity unless that other entity agrees to these same requirements.

Considering the foregoing, it is believed that granting the waiver will provide the
Petitioner with the necessary incentive to invest resources in the commercialization of the results
of the agreement in a fashion which will make the agreement's benefits available to the public in
the shortest practicable time. In addition, it would appear that grant of the above
requested waiver would not result in an adverse effect on competition nor result in excessive
market concentration. Therefore, in view of the objectives and considerations set forth in 10 CFR
784, all of which have been considered, it is recommended that the requested waiver, as set forth
above, be granted.

Mark P. Dvorscak
Assistant Chief Counsel
Office of Intellectual Property Law

Date e |

Based on the foregoing Statement of Considerations and the representations in the
attached waiver petition, it is determined that the United States and the general public will best
be served by a waiver of rights and consent to assignment of the scope described above, and
therefore the waiver is granted. This waiver shall not apply to any modification or extension of
this agreement, where through such modification or extension, the purpose, scope, or cost of the
agreement is substantially altered.
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CONCURRENCE: APPROVAL:

Patricia Hoffman Paul A. Gottlieb
Director, Advanced Turbine Systems Assistant General Counsel

Office of Industrial Technologies for Technology Transfer and
Intellectual Property

Date Date
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(t) U. S. COMPETITIVENESS The Contractor agrees that any products embodying any waived
invention or produced through the use of any waived invention will be manufactured substantially
in the United States unless the Contractor can show to the satisfaction of the DOE that it is not
commercially feasible to do so. In the event the DOE agrees to foreign manufacture, there will be
a requirement that the Government's support of the technology be recognized in some appropriate
manner, e.g., recoupment of the Government's investment, etc. The Contractor agrees that it will not
license, assign or otherwise transfer any waived invention to any entity unless that entity agrees to
these same requirements. Should the Contractor or other such entity receiving rights in the invention
undergo a change in ownership amounting to a controlling interest, then the waiver, assignment,
license, or other transfer of rights in the waived invention is suspended until approved in writing by
the DOE.



U. S. Department of Energy d
Federal Energy Technology Center
3610 Collins Ferry Road 626 Cochrans Mill Road
P.O. Box 880 P.O. Box 10940 r _ -
Morgantown, WV 26507-0880 Pittsburgh. PA 15236-0940 we So.,r Nvaio.t EnIEty

and Environmental Proble,

June 30, 1999

MEMORANDUM FOR MARK DVORSCAK
ASSISTANT CHIEF COUNSEL

FROM: LISA A. JARR L CP c. 11
PATENT COUNSEL

SUBJECT: Transmission of DOE/FETC Sub-Contractor Advance Patent Waiver
Petition -- DE-FC21-96MC33066

By this memo I am transmitting an advance patent waiver petition submitted by Catalytica in
anticipation of entering into a subcontract with Rolls Royce Allison under the subject cooperative
agreement. I have also sent Mr. Jecminek a copy of our standard advance patent waiver clause
but I have not received any indication that it is acceptable to Catalytica.

Catalytica is unwilling to perform the subcontract unless they get the advance patent waiver.
However, it is critical to the program to initiate this work as soon as possible. I spoke to Paul
Gottlieb about getting advance approval and he said that he would consider that option but would
prefer to not do so since we have been processing these petitions quickly. Thus, we would
appreciate it if you would assign a high priority to this waiver petition.

Please provide me with the waiver numbers once assigned.

Attachments

45
REPLY TO: Morgantown Office
Voice (304)285-4555 * FAX (304)285-4292 * ljarr@fetc.doe.gov * http:lwww.fetc.doe.gov



UNITED STATES
DEPARTMENT OF ENERGY

PETITION FOR ADVANCE WAIVER OF PATENT
RIGHTS UNDER 10 CFR § 784

TO BE COMPLETED BY DOE:
HO WAIVER NO.:
CH WAIVER NO.:

Title of Contract or Proposal Solar Turbines Incorporated / Rolls-Royce Allison
Joint Combustion Development with Catalytica Combustion Systems, Inc.

RFP No. 990122JCD Contract No. and Date (If executed)

'Ihe Catalytica Combustion Systems, Inc., 430 Ferguson Drive, Mountain View,

California 94043-5272

(Name and address of Petitioner)

does hereby petition the Secretary of the Department of Energy for waiver of patent
rights of the United States of America to any invention(s) that may be made in the
perfonnance of work under the above-identified contract. It is ulnderstood that any
waiver of rights shall be subject to the conditions set forth in 10 CFR § 784.

Is Contracior a small business as defined by 1-1.701 FPR? No

In support of this petition, answers to the following questions are submitted as an
appenclix hereto.

1. If this petition is for a waiver of rights other than domestic and foreign patent
rights, describe the exact scope of the waiver requested.

2. Give a brief description of the scope of work of the above contract.

3. What is the dollar amount and period of perfonrance of this contract?

4. Briefly describe Contractor's technical competence in the field of technology
covered by the scope of work of this contract in temis of prior experience, know-
how and patent position. (Attach exhibits to substantiate your technical
competence, e.g., patents, technical publications. etc. If these are voltuminous a
representative sample is sufficient.)

- /



5. Briefly describe the Contractor's established commercial position in the field
covered by the scope of work of the above contract. (Discuss in terms of selling
goods or providing services in such field and in terms of market share where there
is an existing market related to the contract work. Identify the proportion of sales
to the Government. Attach exhibits to substantiate your commercial position. e.g..
sales brochures. etc. If these are voluminous. a representative sample is
sufficient.)

6. What is the financial or other investment that has been made by Contractor
directly related to the work to be performed under this contract?

7. To what extent will the Contractor miake a substantial investment or effort which
will directly benefit the work to be performed under the contract?

8. Why will the grant of the above-requested waiver more effectively promote the
commercial utilization of any invention made under this contract?

9. What will be the effect on competition and market concentration if the above-
requested waiver is granted? Would the acquisition of the waiver rights requested
be likely to place Contractor in a preferred or dominant position in this fielcl?
Give reasons for your conclusions.

10. What other contracts has Contractor had with any Branch or Agency of the U.S.
Government which include all or a part of the scope of work covered by this
contract?

11. Is Contractor aware of any governmental regulations which require or which
might require the use of the contract subject maltter by the general public or a
segment thereof? (If yes, explain.)

12. Does the work under this contract require an exploration into fields which
concern the public health, safely or welfare; (for example. the development of
drugs. medical or safety instruments, anti-pollution devices or such other products
that may have a bearing on health, safety or welfare of the general public)? (If
yes, explain.)

13. If Contractor is a nonprofit educational institution, what is the technology transfer
capability and program of Contractor'? Has this technology transfer capability and
program been approved by DOE or any other agency?

14. Givc any other facts that Contractor believes will establish that the intcrcsts of the
United Slates and the gcncral public will best be served by the granting of this
waiver. Sufficicnt information is required so that the Secretary can consider
specifically each of the areas and objectives covered in 10 CFR § 784.

15. (a) Have you within the past 6 months assigned or conveyed an interest to a party
other than DOE in any patent or patent application covering a subject of the

-2-



Catalytica Combustion Systems. Inc., U.S. Patent Rights on Catalytic
Combustion

Reference Patent or
No. Title Patent Application No.

P- 1032 Graded Palladium-Containing 5,258,349
Partial Combustion Catalyst

P-1032A Graded Palladium-Containing 5,248,251
Partial Combustion Catalyst
and a Process for Using It

P-1033 Catalyst Structure Having 5,250,489
Integral Heat Exchange

P-1034 Partial Combustion Process 5,326,253
and a Catalyst Structure for
Use in the Process

P-10340 Partial Combustion Process 5,511,972
and Catalyst Structure for
Use in the Process

P-1035N Process for Burning 5,425,632
Combustible Mixtures

P-1036 Multistage Process for 5,281,12
Combusting Fuel Mixtures

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica -Confidential - DOE -1



Patent or
Reference Title Patent Application No.

No.

P-1037 Partial Combustion Catalyst of 5,259,754
Palladium on a Zirconia Support
and a Process for Using It

P-1037N Partial Combustion Catalyst of 5,405,260
Palladium on a Zirconia Support
and a Process for Using It

P-1038 Multistage Process for Combusting 5,232,357
Fuel Mixtures Using Oxide
Catalysts in the Hot Stage

P-1040 Two-stage Process for Combusting 5,183,401
Fuel Mixtures

P-1065 Cooled Support Structure for a 5,461,864
Catalyst

P-1070 Catalyst Structure Employing 5,512,250
Integral Heat Exchange

P-1070G Process and Catalyst Structure 5,518,697
Employing Integral Heat
Exchange with Optional
Downstream Flameholder

P-1070N Process and Catalyst 08/668,615
Structure Employing Integral
Heat Exchange with Optional
Downstream Flameholder

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica. Confidential - DOE - 2-



Patent or
Reference Title Patent Application No.

No.

P-1073 Catalyst Support for High 08/507,953
Temperature Applications and
Catalysts and Catalytic Processes
Employing Same

P-1074 Support Structure for a Catalyst 08/462,639

P-1077 Electrically-Heated Combustion 08/688,075
Catalyst Structure and Method
for Start-up of a Gas Turbine

P-1081 Improved Support Structures for 09/070,443
a Catalyst

h:\wrd\status.rpt\mrgnstn.ccs
Catalytica -Confidenial - DOE -3 -
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The XONON™T Combustion System at Silicon Valley Power

valley

The first commercial installation of XONON at Silicon Valley Power.
a municipally owned electric utility in Santa Clara. Calitornia

:\

I'ihe XONON tarnly ol C,,iIivstl odules tor

Kj,wasaki GE. Rolls Fovci?, .itil
P'r.tt & Whitney gc,::; hl!t)lC:.,

The XONON-2 beta version ol
comrlinrci;l1 cOrnbuIofr installed
.-it Silicon V.alley Power
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Tests of catalytic-combustion
technology show low emissions
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Catalytc. .. Combustion- -Systems Inc.

turbines in the late '70s and early '80s, the gas turbine 140- thm - I
industry has responded with a variety of combustion and Inc_ .... ... .... . . _..
cleanup alternatives that have improved emissions. While standards for gas

the emissions were being reduced, the cost of control, and E 1 - i
the negative environmental impacts were often A 80- --
significant. J C-

Thanks to a technological breakthrough, catalytic 6 40 --- *v /
combustion has now been achieved, and can fulfill the 20 - i/
promise of low cost NOx elimination without the high
cost of SCR or the operational problems associated with 0oo 1200 1300 1400 tSO150 O 1 o00 1

Lean Pre-Mix. Reaction Temperature CC)

NOx Formation
NOx is composed of oxygen and nitrogen, so the air Figure 1. NOx Formation as a function of Time and
entering the engine, consisting of 21% oxygen and 79% Temperature
nitrogen, contains all the ingredients necessary to produce
this pollutant. The only additional factor that is required Diffusion Flame Combustion
is a temperature high enough to cause oxygen and Before the concern about NOx emissions arose, gas turbine
nitrogen to combine (see Fig I). Turbine manufacturers manufacturers primarily aimed at building a rugged, long-
try to prevent the formation of NOx primarily by life combustor with a good temperature distribution,
reducing the peak flame temperature below the range in reliable light-off, and which would not flame out under
which NOx is formed. transient load conditions. To achieve these design goals it

was helpful to burn the fuel under conditions that were very
close to stoichiometric, that is, conditions where there is
just enough oxygen to bum all of the fuel. Under

Presented at th tat the nteational Gas Turbine & Aeroengine Congress & Exhibition
Stockholm, Sweden - June 2-June 5, 1998



-HE AMERCAN SOCaEr OF MECHAUCAL ENGINEtS 97-GT-57 :
.~~~-- .S~- 845 E. 47th StL.'iw Yor , N.Y. 10017 . . '.

S( m aneohe y sodahal not be rmsponsb fors ments or Opions advanced in papers or discu onat m reetis d Sthe odety ord f Div or
1,,mS.6 --Sections, or printed In Its pblication. Discussion . Prit itdly t the paper Is published in an ASME Journal. Authorzatloin.to phoitocoy ..
.. ~___J-' :materdal lorlnternal:orpersonal use underiim bn ng whn the fair use :provisonts cthe Copyrght Act is graried by ASMti;.,

. .-, . .ibraries and other users rgistered with Mte Copyt CearaCiicerlter (CCC) Transactonal Reporting Service provided that e base lee o $0S3(1
-". . per pr page is paid direcy to t CCC; 27 Congress StretSaiejm MA 70 Request for specal perrnon or b r epoducion ok be ,addr

. to ' ' ASME Tectnc al Puhn .Departen . '

- ' Copyrisht 1997 byASME : ,. -. -Al Rihts Re d . - rited in U.SAI ~;·~A l.. :All Rights Reserved

SINGLE-DIGIT EMISSIONS IN A FULL SCALE CATALYTIC COMBUSTOR

James C. Schlatter Martin B. Cutrone'
Ralph A. Dalla Betta Kenneth W. Beebe
Sarento G. Nickolas General Electric Company

Catalytica Combustion Systems. Inc. One River Road
430 Ferguson Drive Schenectady. New York 12345

Mountain View, California 94303

Toshiaki Tsuchiya
Tokyo Electric Power Company

Tokyo, Japan

ABSTRACT -many turbine installations must also include a selective catalytic
Catalytic combustion offers the possibility of attaining the reduction (SCR) unit on the exhaust stream' to remove NOx

firing temperatures of current and next generation gas turbines (up produced in the combustor.
to -1450°C (2640"F)] with nitrogen oxides (NOx) production as GE has commercialized Dry Low NOx (DLN) systems based
low as I part per million by volume (ppmv). Such catalytic upon lean premixed combustion technology to deliver NOx
combustion technology has been under development at Catalytica emissions levels of 15-20 ppmv in existing power plants. [All NOx
for several years, and the first full scale test of the technology took concentrations shown in this paper are corrected to 15% 02). The
place at the General Electric Company under TEPCO sponsorship latest versions of the DLN systems are designed for 9 ppmv. At
in 1992. The results of the most recent and most successful full single digit NOx levels, however, lean premixed systems are being
scale test in this program are reported in this paper. pushed to the limits of flame stability; and this may preclude further

The catalytic combustor system was designed for the GE significant reductions in NOx emissions via this approach. Thus
Model MS9001E gas turbine fired with natural gas fuel. The 508- there is an incentive to develop a new generation of combustion
rm (20-in) diameter catalytic reactor was operated at conditions systems that can achieve NOx levels of 3-5 ppmv without incurring
representative of the startup and load cycle of that machine. It was the capital and operating costs associated with diluent injection
verified that the observed NOx levels were produced not in the and SCR systems.
catalyst, but in the diffusion flame of the preburner used to start the NOx production in a gas turbine combustor occurs
system and maintain the necessary catalyst inlet temperature. Even predominantly within the flame zone, where localized high
so, NOx levels below 5 ppmv (at 15% 02) were achieved at the temperatures sustain the NOx-forming reactions. The overall
simulated base load operating point. Carbon monoxide (CO) and average gas temperature required to drive the turbine is well below
unburned hydrocarbons (UHC) emissions were likewise below 10 the flame temperature, but the flame region is required to achieve
ppmv at that condition. Single digit emissions levels also were stable combustion. Because catalytic combustion offers the
recorded at conditions representative of the combustor operating at possibility of achieving full conversion of a fuel/air mixture
78% load. the first such demonstration of the turndown capability without the presence of a flame and its associated NOx formation
of this system. Throughout the test, dynamic pressure measurements reactions, it offers the potential for delivering ultra-low NOx levels
showed the catalytic combustor to be quieter than even the without the need for SCR or other exhaust after-treatment.
diffusion flame combustors currently in commercial service. This potential of catalytic combustion has been recognized for

20 years (Pfefferle, 1975), but the environment in a gas turbine
~~~~~IN1MU~TRODUCTIION ~combustor presents significant challenges for a catalyst. The gas

The technologies currently practiced for controlling NOx temperature required at the combustor exit ranges flom 1175°C to
emissions from heavy-duty industrial gas turbines involve either 1500C (50F to 730F) depending upon the particular

1500°C (2150°F to _730°F), depending upon the particulardiluent injection into the combustor reaction zone or lean premixed
combustion. To meet increasingly stringent emissions regulations. t rbine desiga. uc h tem ratures are well above th stability

limits of most catalytic materials. Even ceramics that can survive

-Currently at Catalyica Combustion Systems, Inc. the combustor temperatures are susceptible to thermal shock failure
' Currently at Catalylica Combustion Systems, Inc.

Presented at the International Gas Turbine & Aeroengine Congress & Exhibition
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DEVELOPMENT OF A CATALYTIC COMBUSTOR
FOR A HEAVY-DUTY UTILITY GAS TURBINE

Ralph A. Dalla Betta Martin B. Cutrone Yutaka Furuse
James C. Schlatter Kenneth W. Beebe Toshiaki Tsuchiya
Sarento G. Nickolas General Electric Co. Tokyo Electric Power Co.

Catalytica Inc. Schenectady, New York Yokohama, Japan

Mountain View, California

ABSTRACT NOMENCLATURE

The most effective technologies currently available for CO = Carbon monoxide emissions
controlling NOx emissions from heavy-duty industrial gas tur- DLN =Dry Low NOx
bines are either diluent injection in the combustor reaction zone, FSNL = Full Speed No Load
or lean premixed Dry Low NOx (DLN) combustion. For ultra ISO = International Standards Organization
low emissions requirements, these must be combined with selec- MVT = Multiple Venturi Tube type fuel injector
ive catalytic reduction (SCR) DeNOx systems in the gas turbine MWe = Megawatts electrical output

exhaust. An alternative technology for achieving comparable NOx = Oxides of nitrogen emissions
emissions levels with the potential for lower capital investment ppm = Pars Per Million by volume
and operating cost is catalytic combustion of lean premixed fuel SCR = Selective catalytic reduction
and air within the gas turbine. The design of a catalytic combus- UHC = Unbumed Hydrocarbon emissions
tion system using natural gas fuel has been prepared for the GE
model MS9001E gas turbine. This machine has a turbine inlet INTRODUCTION
temperature to the first rotating stage of over 1100°C and pro- Trends in environmental regulations are necessitating use
duces approximately 105 MW electrical output in simple cycle of clean burning fuels (particularly natural gas), advanced gas
operation. The 508 mm diameter catalytic combustor designed turbine combustion systems which reduce the amount of NOx
for this gas turbine was operated at full-scale conditions in tests formed during the combustion process and. where emissions
conducted in 1992 and 1994. The combustor was operated for regulations are at the single-digit NOx levels, use of Selective
twelve hours during the 1994 test and demonstrated very low Catalytic Reduction (SCR) of the NOx in the gas turbine
NOx emissions from the catalytic reactor. The total exhaust exhaust An example is California where NOx levels of newly
NOx level was approximately 12-15 ppmv and was produced constructed combined cycle plants are regulated to as low as 5
almost entirely in the preburner ahead of the reactor. A small ppm (at 15% 02).
quantity of steam injected into the preburner reduced the NOx
emissions to 5-6 ppmv. Consequently, the incentive now exists for development of

a new generation of combustion systems capable of meeting
Development of the combustion system has continued with NOx emissions levels of approximately 3-5 ppm. directly within

the objectives of reducing CO and UHC emissions. understand- the turbine, without recourse to downstream denitrification by
ing the parameters affecting reactor stability and spatial non- SCR in the turbine exhaust. This new generation of combustion
uniformities which were observed al low inlet temperature, and systems should be suitable for turbines firing at today'; turbine
improving the structural integrity of the reactor system to a inlet temperatures of approximately 1290°C (at the inlet of the
level required for commercial operation of gas turbines. Design first stage rotor). with growth potential to the next generation of
modifications were completed and combustion hardware was turbines expected to fire at approximately 1427°C. The costs
fabricated for additional full-scale tests of the catalytic combus- associated with heat rate deterioration due to diluent injection.
tion system in March 1995 and January 1996 . This paper pre- combined with capital and operating costs required for SCR sys-
sents a discussion of the combustor design, the catalytic reactor tems. provides substantial economic incentive to develop ultra-
design and the results of full-scale testing of the improved com- low NOx combustion systems for application to combined cycle
bustor at MS900IE cycle conditions in the March 1995 and and cogeneration power plants incorporating gas turbines.
January 1996 tests. Major improvements in performance were
achieved with CO and UHC emissions of 10 ppmv and 0 ppmv Direct catalytic combustion has significant potential. as
at base load conditions. demonstrated by tests performed at GE for natural gas fuel with

very low emissions of NOx. CO and UHC. A promising con-
This ongoing program will lead to two additional full-scale cept for the catalytic combustion of natural gas has been devel-

combustion system tests in 1996. The results of these tests will oped by Catalytica/Tanaka Kikinzoku Kogyo K.K. In general
be available for discussion at the June 1996 Conference in terms, the design involves partially reacting the fuel-air mixture
Birmingham. within the catalytic reactor to generate a gas temperature of

Presented at the lIrtenational Gas Turbine and Aeroengine Congress & Exhibition
Birmingham, UK - June 10-13, 1996

This paper has been accepted for publication in the Transactions of the ASME
Discussion of it will be accepted at ASME Headquarters until September 30, 1996



.. : r. 5- .....

Mot

DESIGN AND EVALUATION OF A SINGLE-CAN FULL SCALE CATALYTIC
COMBUSTION SYSTEM FOR ULTRA-LOW EMISSIONS

INDUSTRIAL GAS TURBINES

P. Dutta and L. H. Cowell
Solar Turbines Incorporated

San Diego, California.

D. K. Yee and R. A. Dalla Betta
Catalytica Inc.

Mountain View, California

ABSTRACT capable of attaining the emissions goals of the ATS gas turbines. Initial work
The goal of the Advanced Turbine Systems (ATS) program is Ihe focused on the subscaJc evaluation of catalytic reactors under simulated gas

design and development of high thermal efficiency gas turbines with turbine conditions, and the results from the subscale development tests have
pollutant emissions at single digit levels, through the development of been reported elsewhere (Topical Report, 1996). Following successful
advanced recuperated gas turbines. Following successful subscalc catalytic subscale catalytic reactor testing, a full-scale catalytic combustion system
reactor testing, a full scale catalytic combustion system was designed to be representative of a single can in a multi-can gas turbine combustor
representative of a single can in a multi-can gas turbine combustor configuration was designed. On successful evaluation of this catalytic
configuration. The full scale catalytic combustion system is modular in combustion system, a full set of hardware will be procured for an engine
design and includes a fuel/air premixer upstream of the catalytic reactor and demonstration. This paper discusses the concept and design of a full scale
a post catalyst homogeneous combustion zone downstream of the catalyst catalytic combustion system and preliminary test results from rig testing at
bed to complete the homogeneous gas-phase reactions. System start-up is simulated gas turbine conditions.
accomplished using a lean-prcmixcd (LP) low emissions fuel injector. The
system transitions to catalyst operation using a variable geometry valve that BACKGROUND
diverts air flow into the catalyst at loads greater than 50% of full load. The Catalytic combustion is a Ican-prcmixed combustion process where a
variable geometry valve is used to operate the catalyst within the narrow catalyst is used to initiate and promote chemical reactions in a premixed
operating window due to limited fuel/air turndown allowed by the catalyst fuel-air mixture at leaner conditions than are possible in homogeneous gas-
A catalyst design with preferential catalyst coating on a corrugated metal phase combustion. This allows stable combustion of lean fuel/air mixtures
substrate to limit catalyst substrate temperatures was selected for the system, with adiabatic combustion temperatures less than 1650 K, so that NOx
Mean fuel concentration measurements at the inlet to the catalyst bed using emissions less than 5 ppmv can be achieved.
an instrumented catalyst module showed the fuel/air prcmixing to be within Even though the concept of catalytically stabilized combustion was
catalyst specifications. Preliminary combustion tests on the system were demonstrated in the early '70s (Pfeffcrlc. 1975), the technology has not yet
completed. The catalytic combustion system was tested over the 50-to- been applied to field gas turbine combustors. During the initial development
100% load range. Using variable geometry control, emissions goals (< 5 stages, materials issues related to high substrate temperatures, problems of
ppmv NOx,< 10 ppmv CO and UHC corrected to 15% O,) were achieved sintering and deactivation of catalyst, and thermal shock resistance
for catalyst operation between 50-and-100% load conditions. The system prevented the successful application of the technology in gas turbines.
was started and operated under part-load conditions using the LP injector. Recent development cflorts are concentrated on innovative catalyst and
Etfbrts arc under way to accomplish successful transition from LP mode of system designs to circumvcent the non-availabiliry of reliable high
operation to catalytic mode of operation using the variable geometry system. temperature catalysts. There arc currently three primary approaches to the

design of catalytic combustion systems for gas turbine combustors: I)
INTRODUCTION systems using high temperature catalysts (c.g. Mn/Ba/La substituted

The goal of the Advanced Turbine Systems (ATS) program is the hcxaaluminates); 2) systems where only a part of the fuel is injected
dcsign and development of high thermnnal efficiency gas turbines with NOx upstream of the catalyst (to limit catalyst temperatures) and the rest of the
cmissions at single digit levels over thc 50 to 100% load range, while fuel is injected downsteam ofthe catalyst (to obtain the desired temperature
achieving high thermal efficiency, through the development of advanced rise in the combustor); and 3) systems where all the fuel is injected upstream
recuperated gas turbines. Catalytic combustion was selected as an approach of the catalyst and partially reacted in the catalyst bed. and combustion is

Presented at the International Gas Turbine & Aeroeginne Congress & Exhibition
Orlando, Florida - June 2-June 5,1997
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APPLICATION OF CATALYTIC COMBUSTION
TECHNOLOGY TO INDUSTRIAL GAS TURBINES

FOR ULTRA-LOW NOx EMISSIONS

Ralph A. Dalla Betta, James C. Schlatter and Sorento G. Nickolas
Catalytica, Inc.

Mountain View, Califomia

Mohan K. Razdan and Duane A. Smith
Allison Engine Company

Indianapolis, Indiana

ABSTRACT The target emissions level for NOx is <10 ppm and in
An operating cycle had been developed for a catalytic many cases <5 ppm. Current technology to meet these
combustion system applied to the Allison 501-KB7 engine. targets requires the use of low NOx combustor technology
This cycle used overboard bleed of diffuser air to maintain a plus post exhaust treatment by selective catalytic reduction.
high fuel/air ratio at the catalyst and thus achieve a high This results in high capital and operating costs. Improved
combustor outlet temperature with attendant low CO and low cost emissions control technology is needed.
UHC emissions. For the design point of this engine, the
emissions measured at full pressure and temperature in a Most of the current dry low emissions approaches for
subscale catalyst test rig were <1 ppm NOx and <2 ppm industrial gas turbine engines are based on lean premixing of
CO and UHC. Tests over the full operating cycle showed fuel and air and unique ways to stabilize combustion
that the catalytic combustor system would achieve low throughout the engine operating cycle (Razdan, et al., 1994;
emissions from 20 to 100% load. McLeroy, et al., 1995). There is, however, a lower limit to

NOx emissions achievable with conventional methods for
The use of catalytic combustion on a high efficiency gas combustion of lean premixed fuel/air mixtures. This is due
turbine engine design was also evaluated. Pressures up to to the fact that there is a lower limit to fuel/air equivalence
20 atn and combustor outlet temperatures up to 15000 C ratio (about 0.5 for natural gas) below which combustion
(2730°F) were demonstrated with NOx emissions <2.2 ppm becomes unstable in practical gas turbine combustors. At
and CO and UHC <2 ppm. These results show that very low fuel/air ratios, it is impossible to practically
catalytic combustion is a viable technology for application stabilize combustion with conventional methods such as
to a high pressure, high temperature industrial gas turbine recirculation through swirlers, transverse primary jets or
engine design. bluff bodies. One technology that can stabilize the

combustion of ultra-lean fuel/air mixtures is catalytically
stabilized combustion. A catalyst can stabilize combustion

INTRODUCTION at equivalence ratios substantially below 0.5, thus limiting
Substantial past and present work is directed at reducing the the maximum temperature to less then the threshold of
NOx emissions from gas turbine engines. This objective is thermal NOx production, approximately 1550°C (2820°F).
driven by the increasingly stringent requirements imposed
by regulatory agencies in ozone nonattainment areas, by A new staged catalytic combustion technology has been
Best Available Control Technology (BACT) determinations developed by Catalytica, Inc. and Tanaka Kikinzoku Kogyo
under the Prevention of Significant Deterioration (PSD) and has been described in recent publications (Dalla Bena, et
regulations for NOx and under the Clean Air Act legislation. al.. 1994). This technology is applicable to a wide range of

Presented at the International Gas Turbine and Aeroengine Congress and Exposition
Houston, Texas - June 3-S, 1995



CATALYTICA OVERVIEW

CATALYTICA, INC.

Catalytica, Inc. (NASDAQ: CTAL) builds businesses in high growth
industries where the Company's technologies optimize

manufacturing and solve environmental problems. In addition to
Catalytica Combustion Systems, Inc., Catalytica Pharmaceuticals,

Inc. provides drug development and product manufacturing to the
pharmaceutical industry and Catalytica Advanced Technologies,

Inc. serves as an incubator for new catalytic technologies for

industrial applications. Catalytica has a market capitalization of
about $800 million and 1,400 employees.

Find Catalytica on the worldwide web at: www.catalytica-inc.com

CATALYTICA COMBUSTION SYSTEMS, INC.

Catalytica Combustion Systems (CCSI) develops and manufactures
advanced combustion systems for gas turbines, based upon the
breakthrough technology called XONON TM (pronounced Zo-non).
The XONON Combustion System reduces NOx emissions from gas
turbines to less than 3 ppm and offers the most economic and
efficient alter-native to reduce emissions without impacting turbine
performance.

The first commercial installation of a gas turbine with XONON has
begun at Silicon Valley Power in Santa Clara, California.
Performance results will be reported periodically on the Caltaytica
webpage.

New Retrofit
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Sl FEMENTOFCONSIDERATI 4S

Request by Catalytica Combustion Systems, Inc. for an Advance Waiver of
Domestic and Foreign Invention Rights under a subcontract with Allison Engine
Company (Allison) under DOE Cooperative Agreement No. DE-FC21-
96MC33066; W(A)-99-012, CH-1006

The Petitioner, Catalytica Combustion Systems, Inc. (Catalytica), intends to enter into a
subcontract with Allison Engine Company (Allison) under DOE Cooperative Agreement No.
DE-FC21-96MC33066. Under the cooperative agreement, entitled "Industrial Advanced
Turbine Systems (ATS) Development and Design", Allison is to develop natural gas fired ATS
suitable for cogeneration or mechanical drive applications in industrial markets. This
cooperative agreement is under the ATS program initiated by the Department of Energy to serve
industrial power generation markets. Under the proposed subcontract, Catalytica will design,
test, and support Allison for the development ofpre-competitive data as it relates to catalytic
combustion technology that is to be incorporated in the ATS program. Further details for
fulfilling these objectives are described in Catalytica's response to question 2 of the attached
waiver petition, along with a copy of the Statement of Work from the cooperative agreement
with Allison. Catalytica has requested a waiver of domestic and foreign rights for all subject
inventions under its proposed subcontract with Allison. Allison has not requested an advance
waiver under its cooperative agreement with DOE.

The total estimated cost of the subcontract is about $1,043,062. Cost sharing of the
project includes Catlaytica's cost share of about $365,072, or about 35%. The remaining cost
share of the subcontract is provided through Allison's prime contract with DOE. It is anticipated
that the length of this subcontract will be fourteen months.

In its response to questions 4 and 5 of the attached waiver petition, Catalytica has shown
significant technical competence in developing technologies that further advance the art and
science of catalytic combustion for gas turbines. Since 1988, it has developed and demonstrated
the basic technology for the catalyst system, low NOx preburner, fuel-air mixing, control system,
and mechanical support structures. This has been accomplished by the use of analytical
modeling and rig testing, and is documented by the numerous patents and technical papers.
Catalytica has collaborated with manufacturers in both the utility power generation and industrial
applications markets such as General Electric, Solar Turbines, Pratt and Whitney Canada, and
Allison Rolls Royce, and through these collaborations Catalytica is developing products based on
catalytic combustion technology for introduction into the marketplace by the year 2002.

As indicated in response to questions 6 and 7, Catalytica has committed to the
commercialization of catalytic combustion systems, and has invested over 30 million dollars in
the technology and toward is eventual commercialization. Its goal is to expand the application
range of catalytic combustion and to optimize the catalytic combustion system for the targeted
market. A representative list of patens and publications, along with informational material
describing the petitioner's combustion system, XOXONTM, are attached to the waiver petition.



2

From its response to question 9, Catalytica indicates that there would be no effect on
competition and market concentration by grant of the waiver because of expected competition
with General Electric, Allison Rolls Royce and Solar Turbines. Catalytica states that since the
market does not currently include a catalytic combustion option, the grant of the waiver will
support an increase in competitive low NOx solutions.

The Petitioner has agreed to the standard provisions with respect to invention waivers
with the substitution of the march in rights, U.S. manufacturing preference and U.S. government
license provided in 35 U.S.C. 202-204. Additionally, Catalytica has accepted standard
background patent and data provisions of paragraphs (k) to assure commercialization of the tech-
nology.

The subject cooperative agreement will be modified to add the Patent Rights--Waiver
clause in conformance with 10 CFR 784.12. This waiver clause will also include a paragraph
entitled U.S. Competitiveness, in which Catalytica agrees to substantial U. S. manufacture of
subject inventions (attached hereto). Additionally, Catalytica agrees not to transfer subject
inventions to any other entity unless that other entity agrees to these same requirements.

Considering the foregoing, it is believed that granting the waiver will provide the
Petitioner with the necessary incentive to invest resources in the commercialization of the results
of the agreement in a fashion which will make the agreement's benefits available to the public in
the shortest practicable time. In addition, it would appear that grant of the above
requested waiver would not result in an adverse effect on competition nor result in excessive
market concentration. Therefore, in view of the objectives and considerations set forth in 10 CFR
784, all of which have been considered, it is recommended that the requested waiver, as set forth
above, be granted.

,IJT i0AI.
Mark P. Dvorscak
Assistant Chief Counsel
Office of Intellectual Property Law

DateO Z C 1S 9

Based on the foregoing Statement of Considerations and the representations in the
attached waiver petition, it is determined that the United States and the general public will best
be served by a waiver of rights and consent to assignment of the scope described above, and
therefore the waiver is granted. This waiver shall not apply to any modification or extension of
this agreement, where through such modification or extension, the purpose, scope, or cost of the
agreement is substantially altered.
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CONCURRENCE: APPROVAL:

Patricia Hoffman Paul A. Gottlieb
Director, Advanced Turbine Systems Assistant General Counsel

Office of Industrial Technologies for Technology Transfer and
Intellectual Property

Date Date
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(t) U. S. COMPETITIVENESS The Contractor agrees that any products embodying any waived
invention or produced through the use of any waived invention will be manufactured substantially
in the United States unless the Contractor can show to the satisfaction of the DOE that it is not
commercially feasible to do so. In the event the DOE agrees to foreign manufacture, there will be
a requirement that the Government's support of the technology be recognized in some appropriate
manner, e.g., recoupment of the Government's investment, etc. The Contractor agrees that it will not
license, assign or otherwise transfer any waived invention to any entity unless that entity agrees to
these same requirements. Should the Contractor or other such entity receiving rights in the invention
undergo a change in ownership amounting to a controlling interest, then the waiver, assignment,
license, or other transfer of rights in the waived invention is suspended until approved in writing by
the DOE.



U. S. Department of Energy _n^"t6+^
Federal Energy Technology Center
3610 Collins Ferry Road 626 Cochrans Mill Road' X
P.O. Box 880 P.O. Bo 10940
Morgantown. WV 26507-0880 Pittsburgh. PA 15236-0940 we Sol,¢ Ivaion.a Eryv

|,Q U.S. Department of Energd En vironmental Pfobate

June 30, 1999

MEMORANDUM FOR MARK DVORSCAK
ASSISTANT CHIEF COUNSEL

FROM: LISA A. JARR L a-, J. 50-
PATENT COUNSEL

SUBJECT: Transmission of DOE/FETC Sub-Contractor Advance Patent Waiver
Petition -- DE-FC21-96MC33066

By this memo I am transmitting an advance patent waiver petition submitted by Catalytica in
anticipation of entering into a subcontract with Rolls Royce Allison under the subject cooperative
agreement. I have also sent Mr. Jecminek a copy of our standard advance patent waiver clause
but I have not received any indication that it is acceptable to Catalytica.

Catalytica is unwilling to perform the subcontract unless they get the advance patent waiver.
However, it is critical to the program to initiate this work as soon as possible. I spoke to Paul
Gottlieb about getting advance approval and he said that he would consider that option but would
prefer to not do so since we have been processing these petitions quickly. Thus, we would
appreciate it if you would assign a high priority to this waiver petition.

Please provide me with the waiver numbers once assigned.

Attachments

REPLY TO: Morgantown Office
Voice (304)285-4555 * FAX (304)285-4292 * Ijarr@fetc.doe.gov * http:/lwww.etc.doe.gov



UNITED STATES
DEPARTMENT OF ENERGY

PETITION FOR ADVANCE WAIVER OF PATENT
RIGHTS UNDER 10 CFR § 784

TO BE COMPLETED BY DOE:
HQ WAIVER NO.:
CH WAIVER NO.:

Title of Conlract or Proposal Solar Turbines Incorporated / Rolls-Royce Allison
Joint Combustion Development with Catalytica Combustion Systems, Inc

RFP No. 990122JCD Contract No. and Date (If executed)

'Ihe Catalytica Combustion Systems, Inc., 430 Ferguson Drive, Mountain View,

California 94043-5272

(Name and address of Petitioner)

does hereby petition the Secretary of the Department of Energy for waiver of patent
rights of the United States of America to any invention(s) that may be made in the
performance of work under the above-identified contract. It is understood that any
waiver of rights shall be subject to the conditions set forth in 10 CFR § 784.

Is Contractor a small business as defined by 1-1.701 FPR-? No

In support of this petition. answers to the following questions are submitted as an
appendix hereto.

1. If this petition is for a waiver of rights other than domestic and foreign patent
rights, describe the exact scope of the waiver requested.

2. Give a brief description of the scope of work of the above contract.

3 What is the dollar amount and period of performance of this contract?

4. Briefly describe Contractor's technical competence in the field of technology
covered by the scope of work of this contract in temns of prior experience, know-
how and patent position. (Attach exhibits to substantiate your technical
competence, e.g., patents. technical publications. etc. If these are voluminous a
rcprcscntative sample is sufficient.)



Page 1 of 1

Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Friday, July 05, 2002 11:31 AM

To: 'cbalassa@ustr.gov'; Ekimoff, Lana; 'David_Downes@ios.doi.gov'; 'Richard_Boll@ita.doc.gov';
'CMelly~(usitc.aov'

Subject: , '-)

f;i Please see attached.

It
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Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Wednesday, July 03, 2002 1:12 PM

To: 'cbalassa@ustr.gov'; Ekimoff, Lana; 'David_Downes@ios.doi.gov'; 'RichardBoll@ita.doc.gov';
'CMelly@usitc.gov'

Cc: Bradley, Samuel

Subject: Financial Times: US to seek more open regulation of services WTO TALKS

Copyright 2002 The Financial Times Limited
Financial Times (London)

July 2, 2002, Tuesday London Edition 1

SECTION: INTERNATIONAL ECONOMY; Pg. 10

LENGTH: 503 words

HEADLINE: US to seek more open regulation of services WTO TALKS:

BYLINE: By EDWARD ALDEN and MICHAEL MANN

DATELINE: BRUSSELS

BODY:
The US will press its trading partners to adopt American-style regimes for the regulation of
commercial activities as part of a sweeping proposal to open up global markets in service
industries.

In requests tabled yesterday as part of the Doha Round world trade negotiations, the US
said it wanted other countries to establish clear and open procedures for regulating banks,
insurance companies, telecommunications firms and other industries.

In the US, companies are closely consulted well in advance of new regulations that might
affect them. The lack of similar procedures in most developing countries and some
advanced ones, such as Japan, has been a major irritant for US companies operating
abroad.

The US proposal is likely to meet resistance from developing countries, where
regulations are often drawn up without public input and many services sectors are
still dominated by government monopolies that tailor regulations to their own
commercial needs. "It will be a very hard to get other countries, even a small, critical
mass of foreign countries, to sign on to this," said Bob Vastine, who heads a US
business coalition representing services exporters.

The US sees the services negotiations as offering the largest potential gains from the new
round of trade talks. Peter Allgeier, deputy US trade representative, said yesterday that full
liberalisation of services trade
globally could produce Dollars 1,000bn in new commerce worldwide, of which US
companies might capture as much as half. US service exports in 2000 totalled Dollars
279bn, double the level of a decade ago. /H
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The US has not released its detailed requests to 127 countries, but a public summary of the
proposals shows the scope of US ambitions.

Despite the Enron debacle, for instance, the US for the first time wants to see other
countries open their markets to foreign energy trading companies, transmission
service providers and oil and gas drillers. All facets of the energy markets, except
generation plants and the ownership of energy resources, should be open to
competition, the US says.

Mr Allgeier also indicated that the US wanted significant additional opening by China,
despite arguments from some inside the US administration that China should not be pushed
too hard when it is still implementing politically difficult concessions made to join the World
Trade Organisation.

Express delivery services, where Federal Express and United Parcel Service of the US are
involved in disputes over access in Europe and Canada, will be another new area of
negotiations.

The EU, which is set to release its proposals this week, says it already has the most open
services market in the world and will seek to "rebalance" that through commitments from
others. The EU is expected to press the US to open its water and waste services, to allow
foreign companies to compete for mail delivery and to end laws that allow only US ships
to carry cargo between US ports.

Additional reporting by Michael Mann in Brussels
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Asamoah, Harvetta
From: Asamoah, Harvetta
Sent: Friday, May 17, 2002 9:02 AM

To: 'Carol Balassa'; 'Richard_Boll@ita.doc.gov'; Ekimoff, Lana; 'melly@usitc.gov'
Cc: Deutsch, Kathleen; Bradley, Samuel

Subject: Privatization Efforts in Mexico Face Ongoing Obstacles; Opportunities Impacted

May 15, 2002
Privatization Efforts in Mexico Face Ongoing Obstacles; Opportunities
for U.S. Companies Impacted
By Will McNamara
Director, Energy Industry Analysis

[News item from Dow Jones] By overturning a presidential decree aimed at encouraging more private
investment in Mexico's state-run electricity sector, the Mexico Supreme Court may have pushed a thorny
issue higher up the legislative agenda. Supreme Court justices voted 8-3 in late April to reverse a decree by
President Vicente Fox that would have allowed private generators to sell excess capacity to the state-owned
Federal Electricity Commission, or CFE as the larger of the government's two power utilities is known. Noe
Navarrete of the ruling National Action Party (PAN) and member of the lower house energy committee, said
the ruling puts the ball squarely in the Mexican Congress' court, where lawmakers have been sitting on power-
sector proposals for the past three years.

Analysis: Although this news item seems to cast a somewhat positive tone over the prospects of electric
privatization in Mexico, the general consensus on the matter is far less optimistic. In what has emerged as a
volatile mix of power and politics, the push for deregulation in Mexico, led by President Fox and his
conservative PAN party, continues to face what appear to be insurmountable odds. While on the surface this
may seem like a problem that is only of concern to those south of the U.S. border, the fact of the matter is that
the delays in privatization are restricting the competitive opportunities that U.S. energy companies had begun
to map out in Mexico. Further, an integral part of President Bush's goal to increase supplies of energy has
been the strengthening of import systems from Canada in the north and Mexico in the south. The relationship
with Canada continues to gain momentum, especially now that Ontario has deregulated its electric market,
allowing U.S. companies to sell power to the province's power companies. Not so in Mexico, where those in
political control have consistently blocked any attempts to dismantle the monopoly of the state-run companies.
Along with dampening President Bush's plan for increased energy trade between the United States and
Mexico, the political restrictions against privatization in the country also should likely impede any significant
private investment that might occur in the Mexican energy sector. One exception is private investment in
liquefied natural gas (LNG), which some U.S. energy companies believe can be more easily exported to the
United States to capitalize on the growing demand for natural gas.

For background, the Mexican oil and electricity industries were nationalized in 1938 and in 1960, respectively,
and ever since then the issue of opening the market to private ownership has been a political hot button that
has never garnered the necessary support to gain any real momentum. Let's fast-forward to early 2001, when
the California energy crisis was at its peak and the U.S. government, including the Bush administration and
FERC, continued to wrestle with how to increase power supplies in the Golden State. In what was perceived
as a revolutionary idea to many observers, President Bush began to spearhead a plan to transfer fuels such
as oil and natural gas from Mexico to the United States, along with electricity that could be generated by new
plants built south of the U.S. border. As noted, President Bush also envisioned a similar plan for Canada that
has begun to materialize. The increased reliance on imports from Mexico was a plan that President Fox
seemed to agree with in theory, as Mexico would also profit from the export of power to the United States.
Energy Secretary Spencer Abraham expanded upon President Bush's vision and called also for increased
transmission capacity from the Mexican border to Califomia. By all accounts, this proposed partnership
between the United States and Mexico on energy issues was a major expansion upon the provisions included

7/15/2002
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in the North American Free Trade Agreement (NAFTA), which was approved under the Clinton administration.
Along with the need for increased power supplies that was prominent in early 2001, energy companies also
liked the idea of being able to sell power to Mexican buyers, and the prospects of more lenient environmental
regulations that might make it easier to build power plants in Mexico than in the United States.

Nevertheless, despite these lofty goals, the dynamics of Mexican politics began to throw cold water on the
Bush / Fox mutual back-scratching plan. Increased energy trade between the United States and Mexico would
be contingent on first deregulating Mexico's energy market and dismantling the monopoly that exists for CFE
and Central Light and Power, the other state-owned electric company. The state-owned Petroleos Mexicanos
(Pemex) holds a monopoly on crude-oil production, natural-gas extraction and most refining. Under a Mexican
law passed in 1992, private companies can generate electricity for their own use, but the sale of excess
capacity from those plants to the CFE is limited to 20 MW. In addition, the country has allowed very limited
private investment in power generation under independent power producer (IPP) arrangements, but this is a
market that has not materialized due to the lack of a free market for selling power.

It is clear from the ruling in the Mexico Supreme Court that restrictions against a competitive energy market
will not be removed very easily, and this resistance appears to be as much tied into political opposition against
President Fox as it is based on any inherent fear of electric competition. The court ruled that President Fox
had overstepped his authority in raising the amount of power above 20 MW that CFE could buy from private
companies that have excess power to sell. In the measure supported by President Fox, electricity generators
would have been allowed to sell up to 50 percent of their total production to the state. In a separate measure,
Mexican legislators also decided in late April to leave in place constitutional provisions that prevent private
participation in the generation, distribution and marketing of electricity, which essentially has also established
another brick wall around the monopoly system in the country.

Even prior to the start of the Fox administration in early 2001, some officials in the Mexican government had
been seeking ways to attract private investment in the country's energy infrastructure, as some estimates
have indicated that it will cost $5 billion a year in infrastructure upgrades to continue meeting future energy
demand in Mexico, something that the government may not be able to afford. However, the uncertainty of
being able to sell power in a competitive market has kept many private investors from pouring additional
capital into Mexico. The reason that some stakeholders in Mexico's energy market are optimistic that
privatization efforts will accelerate is that the 1992 law has once again come into question due to the Mexico
Supreme Court's overturning of President Fox's motion to allow private generators to sell directly to the CFE.
In other words, the Mexican congress will have to decide if the 1992 law should be upheld, and if it is not then
the Mexican energy market could be rebuilt from "the ground up."

Seeing a potentially lucrative competitive opportunity, U.S. energy companies already have begun to establish
a presence in Mexico, anticipating that the market would soon open to competition and that export
opportunities to the United States would increase. For example, Enron Corp. and Tractebel, recognized as the
fifth-largest IPP in the world, partnered to build a 250-MW cogeneration plant in Monterrey, Mexico, near the
Mexico/Texas border. French company Suez Lyonnaise des Eaux and Tractebel completed a deal to buy
Enron's stake in the plant before the company went bankrupt. Sempra Energy, parent company to San Diego
Gas & Electric and Southern California Gas, is building a 600-MW, gas-fired power plant near Mexicali, a few
miles from the U.S. border, and a joint venture of Royal Dutch/Shell and Bechtel is building a 750-MW gas-
fired plant in the same area. However, the recent ruling from the Mexico Supreme Court may put such projects
into question and dissuade other companies from constructing power plants in Mexico that could be used to
export power to the United States or trade within Mexico itself.

As I mentioned, the one energy market in Mexico that appears to be still developing is production and
transportation of liquefied natural gas, primarily from the Baja California and Gulf of Mexico regions. LNG is a
heavily compressed form of natural gas, taken from deep under the Earth's surface and subjected into super-
cold temperatures (minus 320 degrees) that turn it into a liquid that can be safely shipped by ocean tankers. A
good number of U.S. companies have invested heavily in the region in order to obtain LNG from tankers and
then distribute it to buyers in both the United States and Mexico. According to a recent prediction from the
American Bureau of Shipping, between five and 20 offshore terminals could be built in the next 10 years,
including those that would be located off the shore of Mexico. Toward that end, Sempra Energy has made one
of the proposals for an LNG terminal on land it already has rights to near Ensenada. El Paso Energy, which is
recognized as one of the largest natural gas-pipeline companies in the United States, is reportedly planning to
site a receiving terminal near Rosarito Beach, closer to the Mexican border by a few miles than Sempra's site.
Shell Gas & Power, a unit of Royal Dutch/Shell Group, was the latest to announce plans to bring LNG to a
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"regasification" terminal on the Baja California coastline, a $500-million project set to be in operation by 2006.

With regard to the transmission sector of Mexico, this aspect of the country's energy market also remains
heavily state-controlled. However, according to my contacts at American Electric Power (AEP), the company
owns about five transmission interconnections into Mexico, some of which the company gained through its
acquisition of Central & South West Corp. (CSW). For instance, in July 1999, CSW and CFE announced plans
to install an asynchronous electrical tie using a new high-voltage direct-current (HVDC) technology linking the
transmission systems of CSW's Central Power & Light (CPL) subsidiary with the Mexican transmission system
owned and operated by CFE. The 36-MW electric tie is now operational and is connected to an existing 138-
kilovolt tie-line between Piedras Negras, Mexico, and Eagle Pass, Texas, giving both AEP and CFE 38 MW of
transfer capability.

Moreover, in early February 2002, Standard & Poor's issued a prediction that the Mexican government will fail
in its bid to overhaul its energy sector in 2002, and this prediction appears to be ringing true. If Mexico does
not stand any chance of opening its electric market to competition in the near future, how will this impact the
U.S. energy companies that have already begun to invest in energy infrastructure along Baja California or into
Mexico? In addition, if Mexico's energy market remains under monopoly status, does that automatically close
the door on any competitive opportunities for international companies? Much like we have seen in Canada,
one new effort to get around the heavy restrictions that exist in the Mexican energy market is a call to list
shares of the state-owned companies on the stock exchange. Some Mexican politicians have also called for
an independent management of the state-owned companies that would be free from political interference.
However, it must be understood that Mexico is in a much different position from Canada, which already has
two provinces that have opened their electric markets to competition. In contrast, Mexico as a whole will
probably not enact any form of competition for some time, which clearly puts any additional investment into the
energy infrastructure of the country at risk, as well as the mutual collaboration that President Bush had
envisioned between the two countries.

An archive list of previous IssueAlert articles is available at
www.scientech.com

We encourage our readers to contact us with their comments. We look forward to hearing from you. Nancy
Spring
Reach thousands of utility analysts and decision makers every day. Your company can schedule a
sponsorship of IssueAlert by contacting Jane Pelz at 505.244.7650. Advertising opportunities are also
available on our Website.

Our staff is comprised of leading energy experts with diverse backgrounds in utility generation, transmission
and distribution, retail markets, new technologies, I/T, renewable energy, regulatory affairs, community
relations, and international issues. Contact consulting@scientech.com or call Nancy Spring at 505.244.7613.

SCIENTECH is pleased to provide you with your free, daily IssueAlert. Let us know if we can help you with in-
depth analyses or any other SCIENTECH information products. If you would like to refer colleagues to receive
our free, daily IssueAlert articles, please register directly on our Website at secure.scientech.com/issuealert.
If you no longer wish to receive this daily e-mail, and you are currently a registered subscriber to IssueAlert via
SCIENTECH's Website, please visit http://secure.scientech.com/account/ to unsubscribe. Otherwise, please
send an e-mail to IssueAlert, with "Delete IA Subscription" in the subject line.

SCIENTECH's IssueAlert(SM) articles are compiled based on the independent analysis of SCIENTECH
consultants. The opinions expressed in SCIENTECH's IssueAlerts are not intended to predict financial
performance of companies discussed, or to be the basis for investment decisions of any kind. SCIENTECH's
sole purpose in publishing its IssueAlert articles is to offer an independent perspective regarding the key
events occurring in the energy industry, based on its long-standing reputation as an expert on energy issues.



Page 4 of 4

Copyright 2002. SCIENTECH, Inc. All rights reserved.

7/1 's/9?n



Page I of 4

Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Thursday, April 25, 2002 8:59 AM
To: 'Carol Balassa'; 'ddownes@att.net'; 'RichardBoll@ita.doc.gov'; Ekimoff, Lana; 'melly@usitc.gov'

Subject: National Grid Merger: The British are coming

"-' i i\

-National Grid / Lattice Merger Sets the Stage for More U.S. Transmission Acquisitions

Will McNamara
Scientech - April 24, 2002

By Will McNamara Director, Energy Industry Analysis

[News item from National Post] National Grid Group, Pic, the world's
largest independent electricity transmission company, and Lattice Group
Pic, Britain's national distributor of natural gas, announced on April 22 that
they plan to combine in an all-share deal valued at roughly $21.5 billion.
The all-share deal was billed as a merger of equals, with only a
3.6-percent takeover premium for Lattice shareholders as of the April 19
closing price. The merger, pending regulatory approvals, is expected to
close in the fall of 2002 and will create a new company to be known as
National Grid Transco.

Analysis: They are calling this a "merger of equals," but make no mistake
that this transaction is really National Grid's deal. The transaction adds
ammunition to National Grid's growth strategy, positioning it as the largest
industry player in the U.K. market, a company to rival its largest
competitors in Europe (such as France's EDF, Germany's E.On and Italy's
Enel) and perhaps most importantly an increasingly formidable player in the
U.S. market with more available cash to spend on acquisitions. While the
purchase of Lattice works for National Grid on several different levels, the
deal's connection to the company's sights on the United States is perhaps
most significant. In fact, some observers have said that the deal sends off
echoes of the old refrain heard long ago in the Northeast: "The British are
coming! The British are coming!" It's true, but in this case the British are
represented by National Grid, and the company is moving aggressively to
lock in transmission deals in the United States, a strategy that had already
gotten off to a strong start but which will now be financially backed by its
new partnership with Lattice. Considering Lattice's own expertise in the
natural-gas infrastructure in the United Kingdom, we might also see the
new National Grid Transco expand its horizons toward managing
natural-gas infrastructure assets in the United States as well. Whatever the
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agenda, National Grid now stands out as a sharp contrast when compared
to U.S. energy companies, most of which are still taking steps to sell off
assets in an effort to strengthen their balance sheets in the wake of the
Enron collapse and continuing economic and accounting pressure. National
Grid is clearly hungry, and on its menu is a list of potential U.S. assets that
are key to this nation's energy infrastructure.

In case you are not entirely familiar with National Grid (rest assured, you
soon will be), let's establish some of the key characteristics of the company
and this particular transaction. National Grid was formed in 1990 during
the time when Britain dismantled its state-monopoly system and is
presently a company that owns and manages the electric transmission
system in England and Wales. As a mirrored counterpart, Lattice is the gas
transmission and pipeline company that owns the British company known
as Transco. Under the transaction agreement, National Grid is offering
0.375 of its shares for each Lattice share.

Some eyebrows were raised when the deal was announced, considering
that National Grid has stated previously that it is focused on U.S.
expansion. However, the acquisition of Lattice is actually a very shrewd
conduit for National Grid to bolster that planned expansion. As I
mentioned, it's not very accurate to call this deal a merger of equals as
National Grid shareholders reportedly will own 57.3 percent of the new
company and Lattice shareholders will claim the remaining 42.7 percent. In
addition, National Grid will appoint the majority of the executive board of
directors, including the new company's CEO. It is, however, accurate to
refer to the deal as a marriage between monopolies, as both companies
have remained heavily regulated in the United Kingdom (thus prompting
the need for expansion abroad).

National Grid's strategy regarding this transaction is crystal clear. Consider
these words from Roger Urwin, National Grid's CEO: "We shall deploy
the combined resources and financial capacity of National Grid Transco to
take advantage of opportunities in the liberalizing energy markets abroad,
in particular extending National Grid's successful U.S. strategy." It doesn't
get clearer than that, but how will National Grid's "successful U.S.
strategy" continue to manifest? In order to look forward, let's first take a
look back. In January, National Grid completed its $3-billion acquisition of
Niagara Mohawk, creating the nation's ninth-largest utility. Niagara
Mohawk was the third acquisition that National Grid has made in the
United States, and all three purchases have been of utilities based in the
Northeastern part of the country. Previously, National Grid purchased
New England Electric System (NEES) and Eastern Utilities Associates
(EUA).

For over two years, it has been National Grid's strategy to build
shareholder value through developing earnings outside of its U.K.
transmission business by using its core skills in the development and
management of infrastructure assets and systems. In other words, National
Grid wants to establish a major presence in the transmission and
distribution sectors of the industry, primarily in the United States. The
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company already is on track to accomplish this goal, as National Grid
reportedly now derives about 60 percent of its revenues from operations in
the United States. The two previous acquisitions of NEES and EUA
provided National Grid with strong transmission and distribution assets in
Massachusetts, Rhode Island and New Hampshire. Along with these
acquisitions, National Grid has formed a managerial relationship with the
Alliance RTO, one of the largest regional transmission organizations that
has developed out of FERC's consolidation policy for transmission entities,
which is attempting to merge operations with the Midwest ISO.

Rightfully so, National Grid views the Northeastern part of the United
States as a region where deregulation is comparatively advanced. This area
of the country is providing National Grid with the best point of entry into
the U.S. energy market. The economic climate offers strong opportunities
for competition, and the Northeastern states that have deregulation plans
tend to offer performance-based regulation (rate of returns that are
favorable for operating utilities in the area). In addition, the companies that
have been acquired by National Grid will benefit from its track record of
high-quality, low-cost transmission service in the competitive U.K. market.

The previous U.S. acquisitions reportedly have left National Grid with
about £8.2 billion, taking it very near the limits set by American regulatory
standards. In other words, National Grid would not be able to further
expand as it wants to in the United States without finding a way to reduce
its debt. Enter Lattice and the pending acquisition. According to available
reports, the acquisition should result in cost-savings in the range of £100
million per year. In addition, together the combined companies reportedly
will have an annual operating cash flow of £3.5 billion and a combined
market value of £15 billion, which should provide adequate financial
resources to support additional purchases of U.S. companies and / or
assets. Speculation about specific companies that National Grid may
attempt to buy is already swirling, and I've seen reports that mention
Energy East of Albany, N.Y., Northeast Utilities of Hartford, Conn., and
NSTAR of Boston as possible targets. For its part, National Grid says it
won't begin to investigate possible U.S. acquisitions until it has completed
the purchase of Lattice.

I don't mean to overlook the importance that this acquisition plays
regarding National Grid's position in Europe, as it is significant. The
purchase of Lattice will position National Grid as the fourth- largest energy
company in Europe, which puts it behind EDF of France and Germany's
RWE and E.On. The other companies have been very aggressive in
acquiring U.K. assets (for instance, EDF's purchase of London Electricity),
so the partnership between the two British companies keeps both National
Grid and Lattice rather protected from any takeover attempts and
strengthens their positions as competitors in the European marketplace.

Investors seem to be reacting positively to the acquisition, at least in the
United Kingdom where National Grid shares are traded. According to
reports in the British press, shares in both companies on the London Stock
Exchange rose on word of the deal, National Grid by 3.5 percent and
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Lattice by 12 percent. The increase was notable considering that in deals
of this nature, especially when the companies involved speak of additional
expenditures, shares tend to go down. The increase most likely speaks to
the strength of National Grid's agenda, which is squarely focused on
expansion in the United States.

An archive list of previous IssueAlert articles is available at
www.scientech.com <http-://secure.,scientech.coQm/issuealert/>

Copyright 2002 Scientech
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Asamoah, Harvetta

From: Asamoah, Harvetta

Sent: Thursday, April 25, 2002 8:49 AM

To: 'Carol Balassa'; 'ddownes@att.net'; 'Richard_Boll@ita.doc.gov'; Ekimoff, Lana; 'melly@usitc.gov'

Subject: Coalition calls for transparency in U.S. energy markets

PR Newswire - April 24, 2002

WASHINGTON, April 24 /PRNewswire/ -- A broad-based coalition of
natural gas producers, service companies, consumer groups, towns and
utilities is calling on Congress and federal regulatory agencies to restore
fairness, integrity and transparency to the nation's gas and electricity
markets in the wake of the Enron debacle.

The Coalition for Energy Market Integrity and Transparency said today
that energy deregulation has been hijacked by speculators and futures
traders operating under the guise of "energy marketers" who have rigged
the system to skim billions of dollars from producers and consumers, while
providing little or no actual services.

California State Sen. Joseph L. Dunn, who is leading an investigation of
possible energy market manipulation during the state's energy crisis of
2000 and 2001, presented new evidence of price fixing by Enron and
others during that period.

"Enron and its clones promised greater efficiency and cheaper energy
prices but have delivered just the opposite," Dunn said. "In the fourth
quarter of 2000, unregulated marketing companies controlled 64 percent
of the gas pipeline capacity coming into California. They used their
unprecedented market power to run up the cost of gas as high as $60 per
million BTU in December. The price that month averaged $25 per million
BTU, about four times higher than it should have been.

Dunn said unregulated companies such as Dynegy also controlled 74
percent of California's gas fired electric generation during the winter of
2000-2001. "With zero accountability and no market transparency, the
marketer-traders were able to charge whatever they wanted until the
federal government finally stepped in with price caps," he said. "But since
they also had control over the gas, they were able to bypass the caps and
still gouge consumers." Dunn said the crisis cost California at least $9
billion. He said most other states are vulnerable to price-fixing schemes,
"and the risk is growing as more gas-fired generating plants come on line."
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Coalition member Arthur Corbin, president and general manager of the
Municipal Gas Authority of Georgia, spoke on behalf of the American
Public Gas Association, representing municipal gas utilities.

"From the consumer's point of view, we must focus on allowing the
markets to work properly so that consumers pay the 'real' market price,
not a manipulated or gamed price," Corbin said. "Natural gas is far too
important to this country to allow speculators and traders to churn the
commodity at a multiple of hundreds, if not thousands, of times the actual
amount of physical gas supplies, resulting in a market where the price
skyrockets from $2 to $10 and back down below $2 in a matter of 18
months." Corbin said the unprecedented increase in volatility has coincided
with the equally unprecedented proliferation of energy derivatives contracts
in the natural gas and electricity markets, the explosive growth of energy
marketing and trading companies like Enron, greater speculation in the
markets, and growth of computerized trading platforms like EnronOnline.
ticalled on Congress and the regulators to protect consumers by making
the trading of over-the-counter energy derivatives subject to the same
regulatory oversight as the trading of commodities onfthe New York
Mercantile Exchange (NYMEX) and other exchanges.

Corbin said, "The basic rules of fair dealing, reporting, price discovery and
availability of timely and meaningful market information to all -- not just
inside traders -- are hallmarks of legitimate exchanges and should be
brought to the over-the-counter markets, including on-line platforms." He
added that accurate, timely gas supply, transportation and storage reports
should be required by the federal government, with penalties imposed on
companies that misrepresent the numbers or fail to provide information.

"Right now, all this reporting is voluntary, and the numbers are all over the
map. Incomplete, inaccurate and unsubstantiated numbers can and do
affect the price of gas," Corbin said.

Apache Corporation Chairman and CEO Raymond Plank, representing
natural gas producers, said "The marketer-speculators are destroying
North America's natural gas business by promoting unwarranted price
volatility. Producers have no idea where the price of gas is going to be
tomorrow, much less a year or two from now, when they begin earning a
return on their investment, so we drill fewer and fewer wells."

He said each price downturn forces producers to shut in marginal gas wells
that can never be restored to production. "With every down-cycle, we lose
valuable infrastructure, capital and people," Plank said. "Even with 1,000
drilling rigs running, we have barely been able to keep-gas production flat;
the latest downturn has taken the rig count below 700. That sets up the
next supply shortage, which will mean higher prices for consumers. The
only winners are the middlemen."

Plank said marketer-traders such as Dynegy, El Paso and The Williams
Companies helped kill the Feinstein amendment to the Senate Energy bill,
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"which would have provided only modest oversight of over-the-counter
energy trading markets. The last thing they want is the bright light of day
shining on their operations."

The coalition's mission is to reform energy markets to ensure their fairness,
transparency and openness in order to provide adequate, reliable and
affordable energy supplies for America. Its goals include:

- Reducing unwarranted price volatility in energy markets;

-- Reducing the potential for energy market manipulation;-

-- Ensuring energy markets are open and transparent to the timely

disclosure of supply, demand and price data;

-'L4equiring traders in over-the-counter markets and on-line trading

platforms to have the ability to perform and fulfill their-contractual

obligations;

-- Assuring that regulated affiliates of energy companies are effectively

separated from their unregulated affiliates in their decision-making

and actions; and

-- Reforming the accounting treatment of energy derivatives transactions

to assure that mark-to-market accounting and other techniques are not

used by energy traders to misrepresent themselves or distort energy

markets.

The Coalition for Energy Market Integrity and Transparency is a nonprofit
organization. Members include: American Public Gas Association;
American Public Power Association; Apache Corporation; Batesville
(Indiana) Water and Gas Utility; Cairo (Illinois) Public Utility Company;
City of Loretto (Tennessee); Florence Utilities; Gloster (Mississippi)
Municipal Gas System; Halliburton; Harrisburg (Arkansas) Water & Gas
System; Horton Highway Utility District of Rutherford, Williamson &
Marshall Counties (Tennessee); Huntingburg (Indiana) Gas Division;
Louisiana Independent Oil and Gas Association; Middleborough
(Massachusetts) Gas and Electric Department; Municipal Gas Authority of
Georgia; National Rural Electric Cooperative Association; Noble Drilling;
Norwich Department of Public Utilities; the Public Energy Authority of
Kentucky; Schlumberger; Smyrna (Tennessee) Natural Gas System; Town
of Utica (Mississippi); and Texas Independent Producers and Royalty
Owners Association.
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Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Friday, March 15, 2002 9:44 AM

To: 'Carol Balassa'; 'ddownes@att.net'; 'Richard_Boll@ita.doc.gov'; 'CMelly@usitc.gov'

Cc: Pumphrey, David; Bradley, Samuel; Billig, Michelle

Subject: Report on New York v. FERC

7 /11 /"N')5.
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Asamoah, Ilarvetta

From: Billig, iMichelle
Sent: Wednesday, March 13, 2002 4:05 PM
To: 'Carol Balassa'; ddownes@alt.net; Pumphrey, David; Asamoah, Ilarvetta;

Richard_Boll@ita.doc.gov; CMlelly@usitc.gov; R Federal Record
Cc: Billig, Michelle; Bradley, Samuel
Subject: RE: Talking points on Enron's collapse for CATS Energy ServicesM eeting

Carol,

--- Original Message-----
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Wednesday, March 13, 2002 3:51 PM
To: ddownes@att.net; David.Pumphrey@hq.doe.gov;
Harvetta.Asamoah@hq.doe.gov; Richard_Boll@ita.doc.gov; CMelly@usitc.gov;
R Federal Record
Cc: Michelle.Billig@hq.doe.gov; SAMUEL.BRADLEY@hq.doe.gov
Subject: RE: Talking points on Enron's collapse for GATS Energy
ServicesM eeting

Thank you, David. I believe that view is reflected in the attachment, but would welcome any further
comments you may have.

>>> "Pumphrey, David" <David.Pumphrey(iha.doe.aov> 03/13/02 03:37PM >>>

-Original Message--
From: Asamoah, Harvetta
Sent: Wednesday, March 13, 2002 2:57 PM
To: 'Carol Balassa'; ddownes@att.net; Richard_Boll@ita.doc.gov;
CMelly@usitc.gov
Cc: Pumphrey, David; Bradley, Samuel
Subject: RE: Talking points on Enron's collapse for GATS Energy Services
Meeting

I sent this to David Pumphrey for any comments or suggestions.

( 64j



-- Original Message---
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Wednesday, March 13, 2002 11:32 AM
To: ddownes@att.net; Mcleod.Barbara@epa.gov;
Harvetta.Asamoah@hq.doe.gov; Lana.Ekimoff@hq.doe.gov;
David_Downes@ios.doi.gov; Richard_Boll@ita.doc.gov;
Greg.Hall@marad.dot.gov; EnisME@state.gov; Richard.Larm@usdoj;
Richard.Larm@usdoj.gov; CMelly@usitc.gov; JBaumert@usitc.gov; Steve
Fabry; R Federal Record
Cc: Peter Collins; Joseph Papovich
Subject: Talking points on Enron's collapse
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Asamoah, Illarvetta

From: melly@usitc.gov
Sent: Wednesday, March 13, 2002 10:44 AMI
To: Asamoah, Ilarvetta; cbalassa@ustr.gov; HarvettaAsamoah@hq.doe.gov;

Richard_Boll@ita.doc.gov; rschroeder@ustr.gov
Subject: RE: Ilalliburton meeling notes

HALLIBURTON.WPD
Sorry, here's the attachment!

Original Text --

From: "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov>, on 3/13/02 10:24 AM:
To: iSMTP@MASTER7@ADP7[<cbalassa@ustr.gov>],iSMTP@MASTER7@ADP7["Asamoah,
Harvetta"
<Harvetta.Asamoah@hq.doe.gov>],iSMTP@MASTER7@ADP7[<rschroeder@ustr.gov>],iSMTP@
MASTER7@ADP7[<Richard_Boll@ita.doc.gov>],Christopher Melly@SI@ID

Chris - You forgot the attachment.

Original Message--

-- Original Message--
From: melly@usitc.gov [mailto:melly@usitc.gov]
Sent: Wednesday, March 13, 2002 9:58 AM
To: cbalassa@ustr.gov; harvetta.asamoah@hq.doe.gov; rschroeder@ustr.gov;
RichardBoll@ita.doc.gov
Subject: Halliburton meeting notes

Chris
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Meeting with Halliburton
March 12, 2002

Halliburton USG
Don Deline Carol Balassa, USTR
Regina Piazza Ryan Schroeder, USTR
??? Rich Boll, DOC

Harvetta Asamoah, DOE
Chris Melly, ITC
David Downes, Interior

Business background:
* Halliburton does everything except drilling, which is done either by the oil company or a drilling

contractor. Halliburton staff would be engaged during the drilling process to perform functions like
simultaneous logging used to direct the drill bit. Halliburton also builds platforms, lays pipelines, and
builds refineries (through the Brown & Root subsidiary?)

* Halliburton owns or leases some specialized vessels to provide services like fracturing or pipelaying,
but these are not US built, flagged or manned. Vessels have been leased from Norway, UK, and
Korea. Halliburton also uses remote operating vehicles (ROVs) that perform various underwater
construction and maintenance functions.
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Asamoah, llarvetta

From: Asamoah, llarvetta
Sent: Tuesday, March 05, 2002 8:57 AM
To: 'Carol Balassa'; ddowines@att.net; Mcleod.Barbara@epa.gov; Ekimoff, Lana;

RichardBoll@ita.doc.gov; EnisME@state.gov; Richard.Larm@usdoj;
Richard.Larm@usdoj.gov; CAlelly@usitc.gov; JBaumerl@usilc.gov; 'sfabry@usfr.gov'

Cc: Bradley, Samuel
Subject: New York v. FERC

The Slip Opinion is on the Supreme Court website at:

http://www.supremecourtus.gov/opinionsl0 1 slipopinion.html

The Court's summary of its decision states that: "The FPA's plain language readily supports FERC's
jurisdiction claim. Section 201(b) gives FERC jurisdiction over 'electric energy in interstate commerce,'
and the unbundled transmissions that FERC has targeted are made such transmissions by the national
grid's nature."

The summary further states: "No statutory language limits FERC's transmission jurisdiction to the
wholesale market, although the statute does limit FERC's sales jurisdiction to that market. In the face of
this clear statutory language, New York's arguments supporting its contention that the statute draws a
bright jurisdictional line between wholesale and retail transactions are unpersuasive," and "FERC's
decision not to regulate bundled retail transmissions
was a statutorily permissible policy choice."

-UPDATE 1-U.S. high court upholds FERC
open access order

Reuters ( March 04, 2002)

WASHINGTON, March 4 (Reuters) - The U.S. Supreme Court Monday
upheld a 1996 Federal Energy Regulatory Commission (FERC) order
designed to ensure open access to the interstate energy transmission grid.

The vote is a major victory for proponents of competitive U.S. electricity
markets, industry officials said.

The justices affirmed a U.S. appeals court ruling that upheld the regulations
that seek to end discriminatory, anti-competitive practices and to make sure
consumers pay the lowest prices possible.

5?



The justices rejected two separate challenges. One was brought by state
regulatory commissions from New York, Florida, Idaho, New Jersey, North
Carolina, Virginia, Washington, Vermont and Wyoming, while the other
challenge came from a unit of the collapsed Enron Corp.

New York and the states argued that FERC's 1996 order oversteps state
authority over intrastate commerce set in the 1935 law, while Enron asserted
FERC did not go far enough and should expand its authority to both retail and
wholesale markets.

Justice John Paul Stevens, said for the court majority: "Whether or not the
1935 Congress foresaw the dramatic changes in the power industry that have
occurred in recent decades, we are persuaded, as was the court of appeals,
that FERC properly construed its statutory authority."

Electricity groups called the action a major boost for the FERC's efforts to
open the $220 billion U.S. electricity market to greater competition.

"(The action is a) major victory for wholesale power markets," said Mark
Stultz, a spokesman for the Electric Power Supply Association.

Jim Owen, a spokesman for the Edison Electric Institute said: "The
decision today reaffirms the wisdom of FERC's approach."

The high court heard arguments in October on a case appealed from the
U.S. Appeals Court for the District of Columbia, which upheld the FERC's
authority to regulate state transmission in a June 2000 ruling.

Enron -- once the largest U.S. wholesale power player and an ardent
proponent of open markets and nationwide deregulation -- argued the FERC
should have authority to force competition of all transmission assets.

The Justices voted 6-3 to uphold the FERC's middle-ground approach to
regulate unbundled retail transmission service, but not bundled services as
Enron proposed.

"FERC's decision not to regulate bundled retail transmission was a
statutorily permissible policy choice," Stevens wrote in his majority opinion.

In a separate companion case, the state of New York argued the FERC
went too far in regulating flows of electricity within the state.

The high court voted unanimously to uphold the FERC, rejecting New
York's request for the court to revoke the FERC's authority to regulate retail

sales, because electricity involved in such sales stays within state boundaries
and is not subject to federal regulation.

"FERC did not exceed its jurisdiction by including unbundled retain
transmission within the scope of Order 888's open access requirement,"
Stevens wrote.

The high court affirmed Order 888, which the FERC approved in 1996
after it found that transmission-owning utilities have an inherent incentive to bar
access to their wires by competing companies.

The order opened the grid to wholesale competition by forcing utilities to



offer nondiscriminatory policies to energy firms that want to ship electricity
over non-owned transmission lines.

(additional reporting by James Vicini in Washington)

Copyright © 2002 Reuters Limited. All rights reserved. Republication or
redistribution of Reuters Limited content, including by framing or similar
means, is expressly prohibited without the prior written consent of Reuters
Limited. Reuters Limited shall not be liable for any errors or delays in the
content, or for any actions taken in reliance thereon.

--- Original Message-
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Monday, March 04, 2002 5:28 PM
To: ddownes@att.net; Mcleod.Barbara@epa.gov;
Harvetta.Asamoah@hq.doe.gov; Lana.Ekimoff@hq.doe.gov;
David_Downes@ios.doi.gov; Richard_Boll@ita.doc.gov; EnisME@state.gov;
Richard.Larm@usdoj; Richard.Larm@usdoj.gov; CMelly@usitc.gov;
JBaumert@usitc.gov; Steve Fabry; R Federal Record
Subject: Bedtime reading

Supreme Court came out today with a ruling on "New York v. Federal Energy Regulatory Commission."
Introductory section, which I've just gotten through, addresses the scooe of FERC's authority to regulate
access to and use of the electricity grid i i '"§

Sorry, don't know how to get you to the Supreme Court website, but I'm sure you lawyers out there do.
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Asamoah, lHarvetta

From: Pumphrey, David
Sent: Wednesday, March 13, 2002 3:38 PM
To: Asamoah, llarvetta; 'Carol Balassa'; 'ddownes@att.net'; 'Richard Boll@ita.doc.gov';

'CMelly@usitc.gov'
Cc: Bradley, Samuel; Billig, Michelle
Subject: RE: Talking points on Enron's collapse for GATS Energy Services Meeting

-Original Message----
From: Asamoah, Harvetta
Sent: Wednesday, March 13, 2002 2:57 PM
To: 'Carol Balassa'; ddownes@att.net; Richard_Boll@ita.doc.gov;
CMelly@usitc.gov
Cc: Pumphrey, David; Bradley, Samuel
Subject: RE: Talking points on Enron's collapse for GATS Energy Services
Meeting

I sent this to David Pumphrey for any comments or suggestions.

According to Reuters on Dec. 4, the Energy Information Administration may review the broader
implications of Enron's collapse on energy-related issues, and Secretary Abraham said that he did not
think that Enron's failure would necessarily relate to issues of energy deregulation. A number of officials
have made similar statements.

---- Original Message----
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Wednesday, March 13, 2002 11:32 AM
To: ddownes@att.net; Mcleod.Barbara@epa.gov;
Harvetta.Asamoah@hq.doe.gov; Lana.Ekimoff@hq.doe.gov;
David_Downes@ios.doi.gov; Richard_Boll@ita.doc.gov;
Greg.Hall@marad.dot.gov; EnisME@state.gov; Richard.Larm@usdoj;
Richard.Larm@usdoj.gov; CMelly@usitc.gov; JBaumert@usitc.gov; Steve
Fabry; R Federal Record
Cc: Peter Collins; Joseph Papovich
Subject: Talking points on Enron's collapse

Attached are talking points on a possible question at the Energy Classification Workshop on Enron's
collapse. (Questions on Enron were raised at the last meeting of this group). Please provide
comments/clearance by noon, tomorrow. Thanks.

1 .



Asamoah, Ilarvetta

From: Asamoah, Ilarvetla
Sent: Wednesday, March 13, 2002 2:57 PM
To: 'Carol Balassa'; ddownes@att.nel; Richard_Boll@i(a.doc.gov; Cicllly@usilc.gov
Cc: Pumphrey, David; Bradley, Samuel
Subject: RE: Talking points on Enron's collapse for GATS Energy Services Meeting

-Original Message-
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Wednesday, March 13, 2002 11:32 AM
To: ddownes@att.net; Mcleod.Barbara@epa.gov;
Harvetta.Asamoah@hq.doe.gov; Lana.Ekimoff@hq.doe.gov;
David_Downes@ios.doi.gov; Richard_Boll@ita.doc.gov;
Greg.Hall@marad.dot.gov; EnisME@state.gov; Richard.Larm@usdoj;
Richard.Larm@usdoj.gov; CMelly@usitc.gov; JBaumert@usitc.gov; Steve
Fabry; R Federal Record
Cc: Peter Collins; Joseph Papovich
Subject: Talking points on Enron's collapse
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Asamoah, Ilarvetta

From: Carol Balassa ICBALASSA@ustr.gov]
Sent: Wednesday, March 13, 2002 11:32 AM
To: ddownes@att.nel; Mcleod.Barbara@epa.gov; llarvettaAsamoah@hq.doe.gov;

Lana.Ekimoff@hq.doe.gov; David_Downes@ios.doi.gov; Richard_Boll@ita.doc.gov;
Creg.llall@marad.dot.gov; EnisME@slate.gov; Richard.Larm@usdoj;
Richard.Larm@usdoj.gov; CMelly@usitc.gov; JBaumert@usitc.gov; Steve Fabry; R Federal
Record

Cc: Peter Collins; Joseph Papovich
Subject: Talking points on Enron's collapse

WordPerfect 6.1
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Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Friday, February 22, 2002 1:05 PM

To: 'cbalassa@ustr.gov'; 'ddownes@att.net'; Ekimoff, Lana; 'Richard_Boll@ita.doc.gov';
'CMelly@usitc.gov'

Subject: Economist Article Pro Liberalization

The February 16, 2002 issue of the Economist contains an excellent article "Energy liberalisation - It's good
for you" (page 13)

Some of the best lines are:

Enron's failure was due to the vanity and villainy of its bosses, not to the vagaries of deregulation.... Enron's
demise should therefore be treated as a reason to bolster the shift towards more competitive energy markets.

Energy restructuring in America has been a half-baked affair, thanks to regulatory turf battles and the lack of
the right federal framework. Small wonder it produced a halfway house like California's, whose policitised
electricity system was almost engineered for crisis. In Europe, although Britain and Scandinavia led the world
in freeing energy markets, further reforms have stalled in the face of opposition from France and Germany.
The danger is that consumers will be stuck in the worst aspects of deregulation but gain few of the benefits of
competition. The way out is for politicians and regulators to accelerate, not to abandon, liberalisation .....

Paradoxically, that now means improving energy regulation, in three ways. The first is to toughen market
surveillance. Depsite protests to the contrary from free-market fundamentalists, deregulation, whether in
energy or elsewhere, should not be equated with no regulation .....

That is why Congress should expand the supervisory powers of the Federal Regulatory Commission to
include government-run utilities, from the Tennesee Valley Authority to municipal ones, that now fall outside its
remit. It should also give it the resources to crack down on utilities that obstruct access to their high-voltage
lines to trade power. In Europe, the European Commission needs to ensure that dug-in oligopolists do not
forever maintain control of both supply and distribution. It should also keep a vigilant eye on cross-border
deals that threaten to turn the European market into a stich-up for a few giants such as Electricite de France.

When market reforms are done properly, the results can be breathtaking. In Britain, competition in the retail
market for gas and power is transferring over $2 billion a year from energy companies to their customers,
including domestic households.

(3
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Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Wednesday, February 20, 2002 2:47 PM

To: 'cbalassa@ustr.gov'; 'ddownes@att.net'; Ekimoff, Lana; 'David_Downes@ios.doi.gov';
'Richard_Boll@ita.doc.gov'; 'CMelly@usitc.gov'

Subject: Enron Collapse/Energy Markets: FERC Testimony

Attached are: January 29 and February 13 testimony of FERC Commissioner Pat Wood on the effect of
Enron's collapse on energy markets.

The February 13 testimony states:

"I disagree with those who claim that the Enron collapse sounds the death knell for competition
in energy markets or justifies nationwide reimposition of traditional cost-based regulation of
electricity. The facts available to date indicate that Enron's failure had little or nothing to do with
whether energy commodities and their delivery to customers are monopoly regulated or
competitive. Rather, Enron appears to have failed because of its questionable non-core
business investments and the manner in which it reported on its financial position to its owner-
investors and to the broader business community. Based on the facts as they appear now,
Enron's actions would have led to the same result whether its core business focused on energy,
grains, metals or books."

"You may be aware that members of the Senate Energy and Natural Resources Committee have
asked the Commission to formally investigate allegations that Enron may have exercised
inappropriate influence on the nation's electric and gas markets. A comprehensive staff fact-
finding investigation has begun."

"Some claim that Enron's demise is due to the failure of deregulation and competition in the
electric industry, of which Enron was one of many supporters. I strongly disagree. Wholesale
competition in the gas industry has spurred gas production, encouraged pipeline construction,
driven down commodity prices for the past decade and lowered retail prices accordingly. In the
electric sector, wholesale competition, although still in its infancy, has enabled the construction
of thousands of megawatts of new power plant capacity across the country, producing lower
commodity and retail electric prices in most regions, and in a cleaner generation fleet."

---- Original Message-----
From: Asamoah, Harvetta
Sent: Friday, February 01, 2002 10:15 AM
To: ddownes@att.net; Mcleod.Barbara@epa.gov; Ekimoff, Lana; David_Downes@ios.doi.gov;
Richard Boll@ita.doc.gov; EnisME@state.gov; Richard.Larm@usdoj; Richard.Larm@usdoj.gov; CMelly@usitc.gov;
JBaumert@usitc.gov; Steve Fabry
Cc: Bradley, Samuel
Subject: FERC Testimony on Enron

Attached is the (in pdf format) on the effect of the Enron collapse on energy markets. Note that FERC is
creating a new office to monitor the markets.

Here are some quotes:

'The flexibility of today's energy markets allows a buyer losing its supply to replace the energy in real-time (at
least briefly) through imbalance services offered by transportation providers. With more time, such as an hour
or more before a supply will be lost, a buyer generally can arrange alternative supplies from a wide range of
sources. Thus, the risk of a buyer having insufficient energy because of a seller's default appears to be

/.
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manageable, as evidenced by the recent experience with Enron."

"Enron's role in the gas and electric markets was primarily in the trading of financial assets (commodity and
futures contracts) rather than physical assets (with the exception of its natural gas pipelines, which continued
operation relatively untouched by the events affecting the parent and affiliated companies). Less than 10
percent of the contracts traded in these markets involve the initial producer or final wholesale customer for the
product - well over 90 percent of commodity contracts and futures are between intermediate holders who are
managing risk and facilitating connections between initial producers and ultimate customers. Adjustments in
the financial asset marketplace - as to the length of a contract or the identities of the counterparties - rarely
affect the flow of the physical gas and electricity underlying those contracts."

"Enron does control a number of natural gas pipelines, but its financial failure has had little apparent impact on
their operations. But even if it had, it is worth noting that the gas and electric markets have demonstrated their
ability to react to and manage around problems that could affect their ability to deliver electricity and gas."

"The markets' reaction to Enron's collapse demonstrates what good, working competitive markets do best - a
diverse group of market participants with adequate market information about the players and commodities act
individually to produce a result that works for all. The nation's wholesale electric and gas markets showed
great resilience and swift reaction time, and demonstrated that they are much stronger than any individual
player in the marketplace."

"Some claim that Enron's demise is due to the failure of deregulation and competition in the electric industry,
of which it was one of many supporters. I strongly disagree. Wholesale competition in the gas industry has
spurred gas production, encouraged pipeline construction, driven down commodity prices for the past decade
and lowered retail prices accordingly. In the electric sector, wholesale competition, although it is in its infancy,
has enabled the construction of thousands of megawatts of new power plant capacity across the country,
resulting in lower commodity and retail electric prices in most regions, and in a cleaner generation fleet."

"In the electric arena, wholesale power marketers began selling electric energy as early as 1986. The Energy
Policy Act of 1992, and the Commission's 1996 open access rule for electric transmission owners and
operators, Order No. 888, further spurred the development of competitive electric power trading."

"To sell electricity at market-based rates, public utilities (including power marketers) must file an application
with the Commission. The Commission grants authorization to sell power at market-based rates if the power
marketer adequately demonstrates that it and its affiliates lack or have mitigated market power in the relevant
markets. FERC conditions market-based rate authority on power marketers submitting quarterly reports of
their purchase and sales activities and complying with certain restrictions for the protection of captive
customers against affiliate abuse. There are currently 1200 electric power marketers authorized to sell energy
at market-based rates."

"To give substance to this third strategic goal, the Commission is creating a new Office of Market Oversight
and Investigation (MOI), which will concentrate the Commission's market-monitoring resources into one
workgroup and enable the Commission to better understand and track wholesale energy markets and risk
management by analyzing market data, measuring market performance, investigating compliance violations,
and, where necessary, pursuing enforcement actions. MOl's work will provide an early warning system to alert
the Commission of potentially negative market developments and let us act more proactively to address any
problems that may arise. We are currently taking applications for the Director of this Office, who will report
directly to me."



II. Enron's Impact on Gas and Electric Markets

Enron's collapse had little perceptible impact on the nation's commodity (wholesale)
electric and gas markets, which are FERC's primary regulatory responsibility. Energy markets
have adjusted quickly to Enron's collapse. The Commission's monitoring of energy markets
indicates that there has been no immediate damage to energy trading or energy supplies.
Although Enron transactions comprised 15 to 20 percent of wholesale energy trades, its
demise has had negligible effects on trading. With a few exceptions, parties were generally
able to rearrange the deals they had executed with Enron.

Market Monitoring and Reactions

From late October 2001, when news of a likely formal investigation of Enron and its
auditors by the Securities and Exchange Commission (SEC) first became known, to early
December 2001, after Enron's declaration of bankruptcy, spot market data indicates that there
was no change in natural gas or electric wholesale prices that could not be attributed to weather
or other fundamentals. (See Figures 1 and 2 in the Appendix for graphs of spot market prices).
As may be expected, Enron's swift exit from trading may have increased volatility somewhat.
Our staff is currently investigating this concern more thoroughly.

Following the news of a formal SEC investigation of Enron in October 2001,
Commission staff contacted market participants to learn whether any supply obligations might
be in jeopardy. Staff began monitoring EnronOnline more closely, particularly any changes
in the margins between the bid-ask prices on EnronOnline, as a widening of these bid-ask
spreads might signal less liquidity in the market; but there was no significant change in the
margin between the bid and ask prices on EnronOnline.

Commission staff also contacted counterparties and received assurances from them that
they were adjusting to Enron by "shortening" their positions and not entering into longer-term
arrangements with Enron. In mid-November, when it appeared that the Dynegy merger with
Enron might be jeopardized, staff observed no significant change in the margin between the bid
and ask prices on EnronOnline; at the same time, there was a marked increase in the volume
traded on other online trading platforms, such as Dynegydirect and Intercontinental Exchange
(ICE). Commission staff again contacted energy traders to determine whether major supply
disruptions in wholesale markets were occurring, and was informed that Enron had "flattened
its books," i.e., made its portfolio of trades neither long nor short so that it could more easily
"step out" of transactions and not cause disruption. As events unfolded in late November and
early December, other market participants stepped into these deals. With the exception of
certain lightly-traded points, it appears that Enron's competitors have filled the void left behind
by Enron.
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The reason for this overall calmness in commodity prices is basic. Although Enron was
a significant player in electric and gas markets - as a pipeline, as a commodity trader, as a
futures contract trader, and as a market maker - there were many other players in these large,
established commodity markets, and a great deal of market diversity. Once it became apparent
that Enron might not be a stable counterparty, its trading partners began to systematically adjust
their positions and practices in the marketplace, moving to other trading platforms and
partners. A similar process occurred among the counterparties to Enron's longer-term,
untraded gas and electric contracts. Thus, over only a few weeks time, the gas and electric
markets systematically minimized Enron's role in the marketplace and the likelihood that a
company-specific failure could significantly affect the underlying commodities. I believe the
calm but vigilant reaction of the Commodities Futures Trading Commission, among others,
during this period allowed time for this unwinding to take place.

The flexibility of today's energy markets allows a buyer losing its supply to replace the
energy in real-time (at least briefly) through imbalance services offered by transportation
providers. With more time, such as an hour or more before a supply will be lost, a buyer
generally can arrange alternative supplies from a wide range of sources. Thus, the risk of a
buyer having insufficient energy because of a seller's default appears to be manageable, as
evidenced by the recent experience with Enron.

The more substantial risk in these circumstances is the loss of an advantageous
contractual price for energy. Even this risk, however, depends on market conditions. When
a seller defaults, market conditions for buying energy may be better or worse than when a buyer
entered into its contract with the seller. If better, the buyer actually may benefit from not
having to buy under the existing contract and instead being able to buy at lower prices
elsewhere.

Enron's market role

Enron's role in the gas and electric markets was primarily in the trading of financial
assets (commodity and futures contracts) rather than physical assets (with the exception of its
natural gas pipelines, which continued operation relatively untouched by the events affecting
the parent and affiliated companies). Less than 10 percent of the contracts traded in these
markets involve the initial producer or final wholesale customer for the product - well over
90 percent of commodity contracts and futures are between intermediate holders who are
managing risk and facilitating connections between initial producers and ultimate customers.
Adjustments in the financial asset marketplace - as to the length of a contract or the identities
of the counterparties - rarely affect the flow of the physical gas and electricity underlying
those contracts. Thus, while the commodity markets were shortening the length of contracts
and moving more trade to non-Enron partners, gas and electric deliveries continued unaffected.
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Enron does control a number of natural gas pipelines, but its financial failure has had
little apparent impact on their operations. But even if it had, it is worth noting that the gas and
electric markets have demonstrated their ability to react to and manage around problems that
could affect their ability to deliver electricity and gas. When a pipeline breaks, a compressor
station fails, a transmission line collapses, or a large power plant goes off-line, the parties in
the market adjust immediately to acquire other supplies and delivery routes. Having a
sufficiently robust energy infrastructure makes this so. In these instances, prices may well rise
and, occasionally, deliveries to retail customers may be slowed - but the wholesale market
reacts swiftly and minimizes the impact to wholesale and retail customers alike.

In response to the Enron crisis, Moody's has raised the credit standards for generators
and traders. This has forced energy concerns to rebalance their debt-to-asset ratios, forcing
many to reduce debt and cut back investments in new gas processing, pipelines and power
plants. During December 2001, stock prices of several energy companies hit yearly lows.
Enron's problems, in combination with the recession and reports of potential overbuilding,
appear to have eroded confidence, making investors more cautious about putting money into
the energy industry. This slowdown in infrastructure investment could be problematic in some
regions as the economy recovers and demand for energy grows. For that reason, the
Commission has accelerated its efforts to complete the transition to a more competitive
wholesale power market in order to provide investment certainty.

Enron and Competition

The markets' reaction to Enron's collapse demonstrates what good, working competitive
markets do best - a diverse group of market participants with adequate market information
about the players and commodities act individually to produce a result that works for all. The
nation's wholesale electric and gas markets showed great resilience and swift reaction time,
and demonstrated that they are much stronger than any individual player in the marketplace.

Some claim that Enron's demise is due to the failure of deregulation and competition
in the electric industry, of which it was one of many supporters. I strongly disagree.
Wholesale competition in the gas industry has spurred gas production, encouraged pipeline
construction, driven down commodity prices for the past decade and lowered retail prices
accordingly. In the electric sector, wholesale competition, although it is in its infancy, has
enabled the construction of thousands of megawatts of new power plant capacity across the
country, resulting in lower commodity and retail electric prices in most regions, and in a
cleaner generation fleet.

III. The Commission's Regulation of Enron Subsidiaries
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The Commission does not regulate the parent corporation, Enron Corporation, as it
does not engage in activities which are under FERC jurisdiction. FERC does regulate eleven
of Enron's approximately 100 subsidiaries. Our authority, and the specific names of the Enron
subsidiaries subject to our jurisdiction, are described below.

The Commission has jurisdiction over sales for resale of electric energy and
transmission service provided by public utilities in interstate commerce. The Federal Power
Act includes energy marketers and traditional vertically integrated electric utilities in its
definition of public utilities. The Commission must ensure that the rates, terms and conditions
of wholesale energy and transmission services are just, reasonable, and not unduly
discriminatory or preferential. FERC also is responsible for reviewing proposed mergers,
acquisitions and dispositions of jurisdictional facilities by public utilities, and must approve
such transactions if they are consistent with the public interest. We also regulate the issuance
of securities and the assumption of liabilities by public utilities not regulated by States.

The Commission also has jurisdiction over sales for resale of natural gas and
transportation. However, FERC jurisdiction over sales for resale is limited to domestic gas
sold by pipelines, local distribution companies, and their affiliates, (including energy
marketers.) Consistent with Congressional intent, the Commission does not prescribe prices
for these sales.

Figure 3, in the Appendix, illustrates the distinction between physical and financial
assets in the energy sector and highlights the market segments of several Enron subsidiaries.
It further identifies which subsidiaries and market segments fall under FERC regulation.

A. Energy Marketers

Competitive trading of energy by "marketers" generally began about two decades ago.
Marketers do not usually own physical facilities, but take title to energy and re-sell it at
market-based rates. Natural gas marketing began with the deregulation of the price of natural
gas in 1978 and expanded with the Commission's 1992 open access rule for natural gas
pipelines, Order No. 636. In the decade since Order No. 636, natural gas marketing has
developed into a large, robust activity with many marketers. The Commission lacks
jurisdiction over sales of natural gas by many gas marketers. To maximize competition we
have granted "blanket authorization" for those marketers under FERC jurisdiction so they do
not have to file for and obtain individual approvals to sell gas at wholesale.
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In the electric arena, wholesale power marketers began selling electric energy as early
as 1986. The Energy Policy Act of 1992, and the Commission's 1996 open access rule for
electric transmission owners and operators, Order No. 888, further spurred the development
of competitive electric power trading.

The Commission regulates the following power marketers affiliated with Enron: Enron
Power Marketing Inc., Enron Sandhill Limited Partnership, Milford Power Limited
Partnership, Enron Energy Services, Inc., and Enron Marketing Energy Corporation.

EnronOnLine

Before its collapse, Enron was the largest marketer of natural gas and electric power.
Enron's Intemet-based trading system, EnronOnline, was until recently the dominant Internet-
based platform for both physical energy (electricity and natural gas products) and energy
derivatives. (Derivatives are financial instruments based on the value of one or more
underlying stocks, bonds, commodities, or other items. Derivatives involve the trading of
rights or obligations based on the underlying product, but do not directly transfer property.)
Although EnronOnline was the leading Interet-based trading platform for natural gas and
electric power, it faced competition from other Intemet-based trading platforms, such as
Dynegydirect and Intercontinental Exchange (ICE).

Traditional exchanges, like the NYSE and the NYMEX, determine price by matching
the buy and sell orders of many traders in a many-to-many trading format. In contrast,
EnronOnline uses a one-to-many trading format, where an Enron affiliate is always on one side
of each energy transaction, either as a seller or a buyer. The price of a commodity or
derivative on EnronOnline is determined when a buyer or a seller accepts an offer or bid price
posted by an Enron trader. In the wake of Enron's downfall, the many-to-many platforms such
as ICE have helped to fill the void, and create a more robust market by reflecting the bid and
offer values of myriad different energy buyers and sellers.

Market-based Rate Authorization

To sell electricity at market-based rates, public utilities (including power marketers)
must file an application with the Commission. The Commission grants authorization to sell
power at market-based rates if the power marketer adequately demonstrates that it and its
affiliates lack or have mitigated market power in the relevant markets. FERC conditions
market-based rate authority on power marketers submitting quarterly reports of their purchase
and sales activities and complying with certain restrictions for the protection of captive
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customers against affiliate abuse. There are currently 1200 electric power marketers
authorized to sell energy at market-based rates.

The Commission generally grants waiver of certain regulations to power marketers
which receive market-based rate authorization. For example, these marketers do not need to
submit cost-of-service filings because the rates they charge are market-based. The
Commission also exempts power marketers from its accounting requirements, because those
requirements are designed to collect the information used in setting cost-based rates. In
addition, unless others object, FERC grants power marketers' requests for blanket approval for
all future issuances of securities and assumptions of liability.

Because the Commission's reporting and accounting requirements are designed to
address a limited set of concerns, and apply only to the jurisdictional subsidiary at issue, it is
unlikely that requiring power marketers to comply with these requirements could prevent a
future Enron-like failure. Nevertheless, in our current rulemaking proceeding on accounting
rules, we have invited comments on whether the current exemptions for power marketers from
such requirements remain appropriate.

B. Electric Utilities

A few years ago Enron acquired Portland General Electric (PGE), a vertically-integrated
utility subsidiary of Enron that handles electricity generation, purchase, transmission,
distribution and sale in eastern Oregon. PGE's retail rates and practices are under the
jurisdiction of the Oregon Public Utility Commission. PGE also sells energy to wholesale
customers in the western United States. FERC has granted market-based rate authorization to
PGE for certain wholesale sales. Although the Commission waives some of its reporting
requirements for power marketers, it requires continued reporting from franchised electric
utilities such as PGE, so we can monitor whether its wholesale transactions are inappropriately
favoring its affiliates or harming its captive customers. Although Enron's collapse has had
tragic impacts upon PGE's employee retirement accounts, we have not yet seen any negative
impacts on PGE's ability to meet its obligations to customers as a result of the Enron
bankruptcy. I should also observe that the sale of PGE to Northwest Natural, announced prior
to Enron's collapse, is pending before FERC and other regulatory bodies.

C. Gas Pipeline Subsidiaries

The Commission has limited jurisdiction over sales for resale of natural gas in
interstate commerce. The Commission has jurisdiction to regulate only sales for resale of
domestic gas by pipelines, local distribution companies (LDCs), and their affiliates.
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Consistent with the Congressional goal of allowing competition in natural gas markets, the
Commission does not prescribe the prices for these sales.

The Commission has authority over the rates, terms and conditions for pipeline
transportation in interstate commerce of natural gas and oil. The Commission regulates
several natural gas pipeline affiliates of Enron, namely, Florida Gas Transmission, Midwestern
Gas Transmission, Northern Border Pipeline Company, Transwestern Pipeline Company, and
Northern Natural Gas Company.

D. Transactions and Activities Not Regulated by the Commission

The Federal Power Act does not give the Commission direct, explicit jurisdiction over
purely financial transactions, such as futures contracts for electricity or natural gas. The
Commission has asserted jurisdiction over such transactions only when they result in physical
delivery of the energy which is the subject of the financial contract, or when such transactions
or contracts affect or relate to jurisdictional services or rates (e.g., financial contracts
affecting firm rights to interstate transmission capacity or the pricing of such capacity). 1

While Enron and its subsidiaries engaged in many electricity futures contracts and other
energy-related derivatives, it does not appear that these transactions have played a significant
role in Enron's demise.

IV. FERC Initiatives in Energy Markets

In response to rapidly evolving energy markets, the Commission has implemented a
number of new initiatives to improve its market-monitoring abilities. The Commission's new
strategic plan, adopted September 26, 2001, encompasses three major areas of activity in
overseeing the energy industry:

* Infrastructure - working with others to anticipate the need for new generation and
transmission facilities, determining the rules for cost recovery of new energy

In 1996, the Commission addressed the issue of whether an electricity futures
contract approved for trading by the CFTC would fall under its jurisdiction, pursuant to the
FPA. New York Mercantile Exchange, 74 FERC 1 61,311 (1996). The Commission found
that the CFTC possessed exclusive jurisdiction over the trading of such futures contracts,
and that the Commission would assert jurisdiction, pursuant to the FPA, only if the
electricity futures contract goes to delivery, the electric energy sold under the contract will
be resold in interstate commerce, and the seller is a public utility. Id. at 61,986.
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infrastructure, encouraging the construction of new infastructure, and licensing or
certificating hydroelectric facilities and natural gas pipelines;

Market rules - ensuring clear, fair market rules to govern wholesale competition that
benefits all participants, and assure non-discriminatory transmission access in the
electric and natural gas industries;

* Market oversight and investigation - understanding markets and remedying market rule
violations and abuse of market power.

This last, third strategic goal is new, and reflects the present Commission's commitment to
ensuring that markets continue to work for customers. The strategic plan is available on our
website at www.ferc.gov.

To give substance to this third strategic goal, the Commission is creating a new Office
of Market Oversight and Investigation (MOI), which will concentrate the Commission's
market-monitoring resources into one workgroup and enable the Commission to better
understand and track wholesale energy markets and risk management by analyzing market data,
measuring market performance, investigating compliance violations, and, where necessary,
pursuing enforcement actions. MOI's work will provide an early warning system to alert the
Commission of potentially negative market developments and let us act more proactively to
address any problems that may arise. We are currently taking applications for the Director of
this Office, who will report directly to me.

In mid-2001 the Commission created the Market Observation Resource Center (MOR)
to better observe market developments and to enable us to grasp quickly the significance of
changes in market conditions. MOR's computer hardware, software and subscription web
services give us access to historical and real-time data about energy markets.

The Commission has launched several other initiatives within the past year to ensure
vigilant and fair oversight of the changing energy markets. In July 2001, the Commission
proposed in a rulemaking to amend the filing requirements for public utilities. The proposal
would require all generators, public utilities and power marketers to file electronically with
the Commission and post on the Internet an index of customers with a summary of the
contractual terms and conditions for market-based power sales, cost-based power sales, and
transmission service. These companies would also have to report transaction information for
short-term and long-term market-based power sales and cost-based power sales during the
most recent calendar quarter. This proposal will give the Commission and the public more
complete and accessible information on jurisdictional transactions.
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In September 2001, the Commission proposed in a rulemaking to revise its restrictions
on the relationships between regulated transmission providers (such as Portland General
Electric) and their energy affiliates, broadening the definition of an affiliate to include newer
types of affiliates, such as affiliated trading platforms (e.g., EnronOnline).

Also, in September 2001, the Commission staff began a comprehensive review of the
information the Commission needs to carry out its statutory obligations in the current and
evolving markets in electricity and natural gas. Presently, much of the information we require
relates to the historic rate-setting functions of the agency. The review so far indicates that
some of this may no longer be necessary, while other information is now more essential to
provide transparency in a competitive marketplace.

In December 2001, the Commission proposed in a rulemaking to update the accounting
and reporting requirements for jurisdictional public utilities, natural gas companies and oil
pipelines. FERC proposes to establish uniform accounting requirements and related accounts
for the recognition of changes in the fair value of certain security investments, items of other
comprehensive incomes, derivative instruments, and hedging activities. The proposal is aimed
at improving the visibility, completeness and consistency of accounting and reporting changes
for these items. It invites comments on whether entities that are currently exempted from
these accounting and reporting requirements, such as power marketers, should be subject to
these proposed regulations.

While I have an open mind on whether the Commission should continue to exempt
power marketers from its accounting requirements, our accounting requirements are not aimed
at the kind of activities allegedly undertaken by Enron. Based on our historical
responsibilities, FERC's accounting requirements are focused on providing useful and accurate
information for determining cost-based rates. Cost-based ratemaking encourages utilities to
maximize their claimed costs and minimze their expected revenues, to justify the highest
possible rates. The Commission's accounting rules and auditing are designed to ensure that
utilities with cost-based rates do not overstate costs or understate revenues. On January 22,
2001, the Securities and Exchange Commission proposed additional accounting-related
disclosures from a broad universe of companies, including those exempt from FERC's
reporting requirements. Adoption of that proposal could eliminate the need for the FERC to
alter its reporting requirements in this regard.

V. Additional Statutory Authority
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Before we can understand how to prevent another Enron-like collapse, we must first
understand what internal actions and external events caused Enron to fail. That effort is now
underway by this Committee and elsewhere. Then we must ask whether those actions and
events can and should be prevented in the future.

Whether the Commission needs any additional statutory authority depends on the role
Congress intends for the Commission. Historically, the Commission's economic regulation
has focused on ensuring that energy markets deliver adequate energy at reasonable prices. The
demise of Enron has had little or no effect on the supply or price of energy. Instead, Enron's
collapse has primarily harmed its investors and employees. Since it appears that few of
Enron's problems affected the narrow scope of wholesale energy markets, it is not clear that
giving the Commission additional authority within its current scope would prevent further
Enron-like problems.

To encourage greater efficiencies in the energy markets and to ensure that wholesale
competition expands its ability to deliver reasonably priced, adequate energy supplies to more
customers, the Commission is moving forward to complete its effort to create competitive
national wholesale power markets as it did with natural gas markets in the late 1980s and early
1990s. Congress endorsed wholesale power competition in the Energy Policy Act of 1992
and further endorsement of this effort would certainly be helpful. In particular, Congress
should give the Commission explicit authority to require regional transmission organizations
(RTOs) where it finds RTOs to be in the public interest. RTOs will broaden regional energy
markets, allowing greater market efficiencies and limiting possible discrimination in grid
operations. Congress should also remove tax disincentives to transferring transmission assets
to RTOs and to use of public power transmission lines.

Price Transparency

Greater price transparency will help improve the efficiency of energy markets, by
providing buyers and sellers with better infomnation about market conditions. The creation and
operation of broad regional energy markets with a widely-traded set of energy products will
do much to make this happen. Once RTOs over broad regional markets are established,
operating under fair, clear, stable market rules, price transparency will improve significantly,
even without a Congressional mandate. This has already happened to an extent in the regions
now served by Independent System Operators (ISOs).

The Commission is moving forward with further transparency, as discussed above.
Without question, Congressional endorsement of this effort would be helpful. Proposed
Senate legislation, S. 1766, would improve market transparency through better electronic
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dissemination of information about trades in the energy markets and the transfer capabilities
of the transmission infrastructure. These measures will help the Commission establish sound
competitive wholesale markets by validating and broadening the agency's authority to compel
such reporting and information dissemination. They will also help FERC and financial market
regulators and players to better monitor individual companies' participation and diminish the
ability of any individual player to misbehave or misrepresent in the marketplace.

I offer two cautions, however:

* First, while the transparency provisions of S. 1766 address actual trades, they do not
appear to address at least two of the issues at the heart of Enron's situation - how they
handled and reported the risks and valuation underlying the trades they were conducting,
and how they represented the value of the trades flowing through their platforms as
corporate revenue. Those are broader financial reporting and regulation issues that are
outside the scope of FERC's jurisdiction.

Second, there is a difficult balance between information that must be disclosed to make
markets work and information that is commercially proprietary. It is clearly to the
public benefit to implement rules that disclose more information and improve market
transparency, but it is not always easy in practice to find the appropriate point between
reasonable information disclosure and protection.

But these reservations do not detract from the value that a provision like Section 208 of S.
1766 may bring to the nation's energy markets, and I support adoption of an appropriate
transparency provision.

Creditworthiness

The responsibility for ensuring creditworthiness of participants in wholesale energy
trades lies primarily with the parties involved in those trades. Creditworthiness provisions are
included in some contracts or tariffs filed at the Commission to date, and the Commission is
likely to include some broad creditworthiness provisions in the standard tariffs that will be
developed for all transmission providers and customers (to prevent the use of individual
creditworthiness terms as discriminatory measures in narrow geographic areas or against
specific players). But, market participants seem best equipped to develop sophisticated risk
management measures and narrow creditworthiness concerns, and those provisions may be
subject to Commission review for justness and reasonableness.
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To the extent creditworthiness issues are raised before the Commission, we act
expeditiously. For example, shortly after Enron declared bankruptcy, the Participants
Committee of the New England Power Pool (NEPOOL) sought to implement alternative
payment and financial assurance arrangements with Enron Power Marketing Inc., Enron Energy
Marketing Corporation, and Enron Energy Services, Inc. Within a week of the date of filing,
the Commission accepted and suspended these arrangements (subject to review of the finalized
agreement), to protect NEPOOL participants while enabling the Enron subsidiaries to stay in
the market and continue serving their customers.

I do not think there is any need to legislatively address creditworthiness issues specific
to energy markets.

Public Utility Holding Company Act

If Congress' policy goal is to promote wholesale energy competition and new
infrastructure construction, then reform of the Public Utility Holding Company Act of 1935
(PUHCA), supplemented with increased access by the Commission and state regulators to
certain books and records, will help energy customers. Energy markets have changed
dramatically since enactment of PUHCA, and competition, where it exists, is often a more
effective constraint on energy prices. In the 65 years since PUHCA was enacted, much greater
state and federal regulation of utilities and greater competition have diminished any
contribution PUHCA may make toward protecting the interests of utility customers. State and
federal ratemaking proceedings, for example, are very effective in ensuring that activities of
unregulated businesses do not increase regulated rates. For this reason, the provisions of S.
1766 which give broad access to a regulated company's holding company's books and records
is important if PUHCA is to be repealed. But some have argued that certain provisions of
PUHCA may remain valuable in protecting the interests of shareholders and employees in
other regards, and I defer to others on that point.

As always, I will be happy to provide further information or answer any questions you
may have and offer the services of my colleagues and staff to the Committee's efforts.
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Enron's bankruptcy has stunned both the energy and investor communities, and many
employees and retirees saw their savings accounts all but vanish. But Enron's collapse has
not caused significant damage to the nation's energy trading or energy supplies; prices in
energy markets remained stable. And most important, there have been few disruptions to
the deliveries of electricity and gas. The nation's electric and natural gas markets'
resilience following the collapse of one of its major participants indicates a high degree of
robustness and efficiency.

Did energy markets and the growing trend toward competition cause or contribute to
Enron's collapse? No. It is not the fault of the energy markets that Enron's business
strategy may have been successful only in markets with rising prices. Prices are cyclical in
most commodity industries, and an effective strategy must be designed to work in the rain
as well as the sunshine. It appears that Enron made misjudgments and misrepresentations
which undercut investor confidence and led to its failure; Enron's actions cannot be blamed
on the energy industry.

Based on recent allegations that Enron may have manipulated electric and gas
markets, the Commission's staff has begun a fact-finding investigation. The staff team has
access to whatever resources they will need to conduct their investigation. Upon receiving
the staffs fact-finding report, the Commission will determine how to proceed on any
pending or future FPA section 206 complaints, or whether to institute formal section 206
investigations on our own motion, into long-term power contracts whose prices may have
been influenced by any inappropriate Enron activities.

To prevent or mitigate Enron-like debacles in the future, Congress should continue
to support and enhance fair and effective wholesale competition in the electric and gas
markets. Such competition lowers costs and improves reliability for all customers. To
achieve this goal, Congress should clarify the Commission's authority over transmission
utility participation in regional transmission organizations (RTOs) and over greater
disclosure and transparency of market information in these emerging competitive markets.
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I. Introduction and Summary

Mr. Chairman and Members of the Subcommittee:

Chairman Barton has asked me to answer three questions: Did Enron's collapse

shake energy markets? Conversely, did energy markets contribute to Enron's collapse?

And is there anything that Congress should do, relating to energy markets, to repair or

prevent such problems in the future? I thank you for the opportunity to address these

questions with you today.

The bankruptcy of one of the largest energy providers in the country has stunned

both the energy and investor communities, and many employees and retirees saw their

savings accounts all but vanish. But the collapse of Enron has not caused significant

damage to the nation's energy trading or energy supplies. In the aftermath of Enron's

collapse, prices in energy markets remained stable, trading within expected trading ranges.

And most important, there have been few disruptions to the deliveries of electricity and gas,

except for a few isolated incidents where Enron subsidiaries have not been able to honor

their delivery commitments to end use customers. The Federal Energy Regulatory

Commission (Commission or FERC) has monitored the effects of Enron's collapse on

energy markets and has not found any substantial spillover effects. The nation's electric and
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natural gas markets' resilience following the swift collapse of one of its major participants

indicates a high degree of robustness and efficiency.

Did energy markets and the growing trend toward competition cause or contribute to

Enron's collapse? No. Enron was trying to bring its strategy of asset-light, trading

platform leverage beyond energy markets into a variety of commodities and markets,

including broadband, water, and others. While Enron may have developed the strategy first

in gas and then in electricity markets, it is not the fault of the energy markets that Enron's

business strategy may only have been successful in markets with rising prices. Prices are

cyclical in most commodity industries, and an effective strategy must be designed to work

in the rain as well as the sunshine. Similarly, it appears that Enron made a number of

misjudgments and misrepresentations in its financial and accounting practices which

undercut investor confidence and led to its failure. Enron's actions cannot be blamed upon

the energy industry.

I disagree with those who claim that the Enron collapse sounds the death knell for

competition in energy markets or justifies nationwide reimposition of traditional

cost-based regulation of electricity. The facts available to date indicate that Enron's failure

had little or nothing to do with whether energy commodities and their delivery to

customers are monopoly regulated or competitive. Rather, Enron appears to have failed

because of its questionable non-core business investments and the manner in which it

reported on its financial position to its owner-investors and to the broader business
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community. Based on the facts as they appear now, Enron's actions would have led to the

same result whether its core business focused on energy, grains, metals or books.

You may be aware that members of the Senate Energy and Natural Resources

Committee have asked the Commission to formally investigate allegations that Enron may

have exercised inappropriate influence on the nation's electric and gas markets. A

comprehensive staff fact-finding investigation has begun. The staff team has access to

whatever resources they will need to conduct an independent investigation, including many

of our best people and whatever consulting assistance they determine is necessary.

Because the FERC's responsibility and jurisdiction lies primarily in the physical assets

markets rather than in the financial assets markets where so many of Enron's activities

occurred, we are also consulting with our colleagues at the CFTC, SEC, DOJ, and FTC to

gain their insights into how to understand and analyze these markets. An investigation of

this magnitude is neither easy nor fast, so it may take several months before staff has

completed its work and presents its results to the Commission, the Congress, and American

energy customers. Based on the information in the fact-finding report, the Commission

will determine how to proceed on any pending or future FPA section 206 complaints, or

whether to institute formal section 206 investigations on our own motion, into long-term

power contracts whose prices may have been influenced by any inappropriate Enron

activities.

Last, what should Congress do, related to energy markets, to ensure that a future

Enron disaster is prevented or mitigated? You can support and enhance the initiatives you
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have already encouraged to promote fair and effective wholesale competition in the

electric and gas markets, because such competition lowers costs and improves reliability

for all customers. To achieve this goal, you could clarify the Commission's authority over

transmission utility participation in RTOs and over greater disclosure and transparency of

market information in these emerging competitive markets.

I will address all these matters in greater detail in the comments below.

II. Enron's Impact on Gas and Electric Markets

Enron's collapse had little perceptible impact on the nation's physical commodity

(wholesale) electric and gas markets, which are FERC's primary regulatory responsibility.

Energy markets have adjusted quickly to Enron's collapse. The Commission's monitoring

of the physical energy markets indicates that there has been no immediate damage to

energy trading or energy supplies. Although Enron transactions comprised 15 to 20

percent of wholesale energy trades, its demise has had negligible effects on trading. With a

few exceptions, parties were generally able to rearrange the deals they had executed with

Enron.

Market Monitoring and Reactions

From late October 2001, when news of a likely formal investigation of Enron and its

auditors by the SEC first became known, to early December 2001, after Enron's declaration

of bankruptcy, spot market data indicates that there was no change in natural gas or electric

wholesale prices that could not be attributed to weather or other fundamentals. As may be
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expected, Enron's swift exit from trading may have increased volatility somewhat. Our staff

is currently investigating this concern more thoroughly.

Following the news of a formal SEC investigation of Enron in October 2001,

Commission staff contacted market participants to learn whether any supply obligations

might be in jeopardy. Staff began monitoring EnronOnline more closely, particularly any

changes in the margins between the bid-ask prices on EnronOnline, as a widening of these

bid-ask spreads might signal less liquidity in the market; but there was no significant change

in the margin between the bid and ask prices on EnronOnline.

Commission staff also contacted counterparties and received assurances from them

that they were adjusting to Enron by "shortening" their positions and not entering into

longer-term arrangements with Enron. In mid-November, when it appeared that the Dynegy

merger with Enron might be jeopardized, staff observed no significant change in the margin

between the bid and ask prices on EnronOnline; at the same time, there was a marked

increase in the volume traded on other online trading platforms, such as Dynegydirect and

Intercontinental Exchange (ICE). Commission staff again contacted energy traders to

determine whether major supply disruptions in wholesale markets were occurring, and was

informed that Enron had "flattened its books," i.e., made its portfolio of trades neither long

nor short so that it could more easily "step out" of transactions and not cause disruption. As

events unfolded in late November and early December, other market participants stepped

into these deals. With the exception of certain lightly-traded points, it appears that Enron's

competitors have filled the void left behind by Enron.
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The reason for this overall calmness in commodity prices is basic. Although Enron

was a significant player in electric and gas markets-as a pipeline, as a commodity trader, as

a futures contract trader, and as a market maker-there were many other players in these

large, established commodity markets, and a great deal of market diversity. Once it became

apparent that Enron might not be a stable counterparty, its trading partners began to

systematically adjust their positions and practices in the marketplace, moving to other

trading platforms and partners. A similar process occurred among the counterparties to

Enron's longer-term, untraded gas and electric contracts. Thus, over only a few weeks time,

the gas and electric markets systematically minimized Enron's role in the marketplace and

the likelihood that a company-specific failure could significantly affect the underlying

commodities. I believe the calm but vigilant reaction of the CFTC, among others, during

this period allowed time for this unwinding to take place.

The flexibility of today's energy markets allows a buyer losing its supply to replace

the energy in real-time (at least briefly) through imbalance services offered by

transportation providers. With more time, such as an hour or more before a supply will be

lost, a buyer generally can arrange alternative supplies from a wide range of sources. Thus,

the risk of a buyer having insufficient energy because of a sellers default appears to be

manageable, as evidenced by the recent experience with Enron.

The more substantial risk in these circumstances is the loss of an advantageous

contractual price for energy. Even this risk, however, depends on market conditions. When

a seller defaults, market conditions for buying energy may be better or worse than when a
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buyer entered into its contract with the seller. If better, the buyer actually may benefit

from not having to buy under the existing contract and instead being able to buy at lower

prices elsewhere.

Enron's market role

Enron's role in the gas and electric markets was primarily in the trading of financial

assets (commodity and futures contracts) rather than physical assets (with the exception of

its natural gas pipelines, which continued operation relatively untouched by the events

affecting the parent and affiliated companies). Less than 10 percent of the contracts traded

in these markets involve the initial producer or final wholesale customer for the physical

product, whereas well over 90 percent of commodity contracts and futures are between

intermediate holders who are managing risk and facilitating connections between initial

producers and ultimate customers. Adjustments in the financial asset marketplace-as to

the length of a contract or the identities of the counterparties-rarely affect the flow of the

physical gas and electricity underlying those contracts. Thus, while the commodity markets

were shortening the length of contracts and moving more trade to non-Enron partners, gas

and electric deliveries continued unaffected.

Enron controls a number of natural gas pipelines, but its financial failure has had

little apparent impact on their operations. But even if it had, it is worth noting that the gas

and electric markets have demonstrated their ability to react to and manage around

problems that could affect their ability to deliver electricity and gas. When a pipeline

breaks, a compressor station fails, a transmission line collapses, or a large power plant
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goes off-line, the parties in the market adjust immediately to acquire other supplies and

delivery routes. A sufficiently robust energy infrastructure makes this possible. In these

instances, prices may well rise and, occasionally, deliveries to retail customers may be

slowed but the wholesale market reacts swiftly and minimizes the impact to wholesale and

retail customers alike.

In response to the Enron crisis, Moody's has raised the credit standards for

generators and traders. This has forced energy concerns to rebalance their debt-to-asset

ratios, forcing many to reduce debt and cut back investments in new gas processing,

pipelines and power plants. During December 2001, stock prices of several energy

companies hit yearly lows. Enron's problems, in combination with the recession and

reports of potential overbuilding, appear to have eroded confidence, making investors more

cautious about putting money into the energy industry. This slowdown in infiastructure

investment could be problematic in some regions as the economy recovers and demand for

energy grows. For that reason, the Commission has accelerated its efforts to complete the

transition to a more competitive wholesale power market in order to provide investment

certainty.

Enron and Competition

The markets' reaction to Enron's collapse demonstrates what good, working

competitive markets do best: a diverse group of market participants with adequate market

information about the players and commodities act individually to produce a result that

works for all. The nation's wholesale electric and gas markets showed great resilience and
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swift reaction time, and demonstrated that they are much stronger than any individual player

in the marketplace.

Some claim that Enron's demise is due to the failure of deregulation and

competition in the electric industry, of which Enron was one of many supporters. I

strongly disagree. Wholesale competition in the gas industry has spurred gas production,

encouraged pipeline construction, driven down commodity prices for the past decade and

lowered retail prices accordingly. In the electric sector, wholesale competition, although

still in its infancy, has enabled the construction of thousands of megawatts of new power

plant capacity across the country, producing lower commodity and retail electric prices in

most regions, and in a cleaner generation fleet.

III. The Commission's Regulation of Enron Subsidiaries

The Commission does not regulate the parent corporation, Enron Corporation, as it

does not engage in activities which are under FERC jurisdiction. FERC does regulate a

number of Enron's subsidiaries. Our authority with respect to the Enron subsidiaries

subject to our jurisdiction is described below.

The Commission has jurisdiction over sales for resale of electric energy and

transmission service provided by public utilities in interstate commerce. The Commission

has interpreted the Federal Power Act to include energy marketers as well as traditional

vertically integrated electric utilities in its definition of public utilities. The Commission

must ensure that the rates, terms and conditions of wholesale energy and transmission

services by public utilities are just, reasonable, and not unduly discriminatory or
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preferential. FERC also is responsible for reviewing proposed mergers, acquisitions and

dispositions of jurisdictional facilities by public utilities, and must approve such

transactions if they are consistent with the public interest. We also regulate the issuance of

securities and the assumption of liabilities by public utilities not regulated by States.

The Commission also has jurisdiction over sales for resale of natural gas and

transportation. However, FERC jurisdiction over sales for resale is limited to domestic gas

sold by pipelines, local distribution companies, and their affiliates (including energy

marketers). Consistent with Congressional intent, the Commission does not prescribe

prices for these sales.

A. Energy Marketers

Competitive trading of energy by "marketers" generally began about two decades

ago. Marketers do not usually own physical facilities, but take title to energy and re-sell it

at market-based rates. Natural gas marketing began with the deregulation of the price of

natural gas in 1978 and expanded with the Commission's 1992 open access rule for natural

gas pipelines, Order No. 636. In the decade since Order No. 636, natural gas marketing has

developed into a large, robust activity with many marketers. The Commission lacks

jurisdiction over sales of natural gas by many gas marketers. To maximize competition we

have granted "blanket authorization" for those marketers under FERC jurisdiction so they do

not have to file for and obtain individual approvals to sell gas at wholesale.

In the electric arena, wholesale power marketers began selling electric energy as

early as 1986. The Energy Policy Act of 1992, and the Commission's 1996 open access
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rule for electric transmission owners and operators, Order No. 888, further spurred the

development of competitive electric power trading.

The Enron-affiliated power marketers regulated by the Commission include: Enron

Power Marketing Inc., Enron Sandhill Limited Partnership, Milford Power Limited

Partnership, Enron Energy Services, Inc., and Enron Marketing Energy Corporation.

EnronOnLine

Before its collapse, Enron was the largest marketer of natural gas and electric

power. Enron's Intemet-based trading system, EnronOnline, was until recently the

dominant Intemet-based platform for both physical energy (electricity and natural gas

products) and energy derivatives. (Derivatives are financial instruments based on the value

of one or more underlying stocks, bonds, commodities, or other items. Derivatives involve

the trading of rights or obligations based on the underlying product, but do not directly

transfer property.) Although EnronOnline was the leading Intemet-based trading platform

for natural gas and electric power, it faced competition from other Interet-based trading

platforms, such as Dynegydirect and Intercontinental Exchange (ICE).

Traditional exchanges, like the NYSE and the NYMEX, determine price by matching

the buy and sell orders of many traders in a many-to-many trading format. In contrast,

EnronOnline uses a one-to-many trading format, where an Enron affiliate is always on one

side of each energy transaction, either as a seller or a buyer. The price of a commodity or

derivative on EnronOnline is determined when a buyer or a seller accepts an offer or bid

price posted by an Enron trader. In the wake of Enron's downfall, the many-to-many
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platforms such as ICE have helped to fill the void, and create a more robust market by

reflecting the bid and offer values of myriad different energy buyers and sellers.

Market-based Rate Authorization

To sell electricity at market-based rates, public utilities (including power marketers)

must file an application with the Commission. The Commission grants authorization to sell

power at market-based rates if the power marketer adequately demonstrates that it and its

affiliates lack or have mitigated market power in the relevant markets. FERC conditions

market-based rate authority on power marketers submitting quarterly reports of their

purchase and sales activities and complying with certain restrictions for the protection of

captive customers against affiliate abuse. There are currently 1200 electric power

marketers authorized to sell energy at market-based rates.

The Commission generally grants waiver of certain regulations to power marketers

which receive market-based rate authorization. For example, these marketers do not need

to submit cost-of-service filings because the rates they charge are market-based. The

Commission also exempts power marketers from its accounting requirements, because

those requirements are designed to collect the information used in setting cost-based rates.

In addition, unless others object, FERC grants power marketers' requests for blanket

approval for all future issuances of securities and assumptions of liability.

Because the Commission's reporting and accounting requirements are designed to

address a limited set of concerns, and apply only to the jurisdictional subsidiary at issue, it

is unlikely that requiring power marketers to comply with these requirements could prevent
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a future Enron-like failure. Nevertheless, in our current rulemaking proceeding on

accounting rules, we have invited comments on whether the current exemptions for power

marketers from such requirements remain appropriate.

B. Traditional Electric Utilities

A few years ago Enron acquired Portland General Electric (PGE), a

vertically-integrated utility subsidiary of Enron that handles electricity generation,

purchase, transmission, distribution and sale in eastern Oregon. PGE's retail rates and

practices are under the jurisdiction of the Oregon Public Utility Commission. PGE also

sells energy to wholesale customers in the western United States. FERC has granted

market-based rate authorization to PGE for certain wholesale sales. Although the

Commission waives some of its reporting requirements for power marketers, it requires

continued reporting from franchised electric utilities such as PGE, so we can monitor

whether its wholesale transactions are inappropriately favoring its affiliates or harming its

captive customers. Although Enron's collapse has had tragic impacts upon PGE employees'

retirement accounts, we have not yet seen any negative impacts on PGE's ability to meet its

obligations to customers as a result of the Enron bankruptcy. I should also observe that the

sale of PGE to Northwest Natural, announced prior to Enron's collapse, is pending before

FERC and other regulatory bodies.

C. Gas Pipeline Subsidiaries

The Commission has limited jurisdiction over sales for resale of natural gas in

interstate commerce. The Commission has jurisdiction to regulate only sales for resale of
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domestic gas by pipelines, local distribution companies (LDCs), and their affiliates.

Consistent with the Congressional goal of allowing competition in natural gas markets, the

Commission does not prescribe the prices for these sales.

The Commission has authority over the rates, terms and conditions for pipeline

transportation in interstate commerce of natural gas and oil. The Commission-regulated

natural gas pipeline affiliates of Enron include: Florida Gas Transmission, Midwestern Gas

Transmission, Northern Border Pipeline Company, Transwestern Pipeline Company, and

Northern Natural Gas Company.

D. Transactions and Activities Not Regulated by the Commission

The Federal Power Act does not give the Commission direct, explicit jurisdiction

over purely financial transactions, such as futures contracts for electricity or natural gas.

The Commission has asserted jurisdiction over such transactions only when they result in

physical delivery of the energy which is the subject of the financial contract, or when such

transactions or contracts affect or relate to jurisdictional services or rates (e.g., financial

contracts affecting firm rights to interstate transmission capacity or the pricing of such

capacity).' While Enron and its subsidiaries engaged in many electricity futures contracts

'In 1996, the Commission addressed the issue of whether an electricity futures
contract approved for trading by the CFTC would fall under its jurisdiction, pursuant to the
FPA. New York Mercantile Exchange, 74 FERC 1 61,311 (1996). The Commission found
that the CFTC possessed exclusive jurisdiction over the trading of such futures contracts,
and that the Commission would assert jurisdiction, pursuant to the FPA, only if the
electricity futures contract goes to delivery, the electric energy sold under the contract will
be resold in interstate commerce, and the seller is a public utility. Id. at 61,986.
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and other energy-related derivatives, it does not appear that these transactions have played a

significant role in Enron's demise.

IV. FERC Initiatives in Energy Markets

In response to rapidly evolving energy markets, the Commission has implemented a

number of new initiatives to improve its market-monitoring abilities. The Commission's

new strategic plan, adopted September 26,2001, encompasses three major areas of

activity in overseeing the energy industry:

* Infrastructure - working with others to anticipate the need for new generation and

transmission facilities, determining the rules for cost recovery of new energy

infrastructure, encouraging the construction of new infrastructure, and licensing or

certificating hydroelectric facilities and natural gas pipelines;

* Market rules - ensuring clear, fair market rules to govern wholesale competition that

benefits all participants, and assuring non-discriminatory transmission access in the

electric and natural gas industries;

* Market oversight and investigation - understanding markets and remedying market

rule violations and abuse of market power.

This third strategic goal is new, and reflects the present Commission's commitment to

ensuring that markets continue to work for customers. The strategic plan is available on

our website at www.ferc.gov.

To give substance to this third strategic goal, the Commission is creating a new

Office of Market Oversight and Investigation (MOI), which will concentrate the
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Commission's market-monitoring resources into one workgroup and enable the

Commission to better understand and track wholesale energy markets and risk management

by analyzing market data, measuring market performance, investigating compliance

violations, and, where necessary, pursuing enforcement actions. MOI's work will provide

an early warning system to alert the Commission of potentially negative market

developments and let us act more proactively to address any problems that may arise. We

are currently taking applications for the Director of this Office, who will report directly to

me and the other commissioners.

In mid-2001, the Commission created the Market Observation Resource Center

(MOR) to better observe market developments and to enable us to grasp quickly the

significance of changes in market conditions. MOR's computer hardware, software and

subscription web services give us access to historical and real-time data about energy

markets.

The Commission has launched several other initiatives within the past year to ensure

vigilant and fair oversight of the changing energy markets. In July 2001, the Commission

proposed in a rnlemaking to amend the filing requirements for public utilities. The

proposal would require all generators, public utilities and power marketers to file

electronically with the Commission and post on the Intemet an index of customers with a

summary of the contractual terms and conditions for market-based power sales, cost-based

power sales, and transmission service. These companies would also have to report

transaction information for short-term and long-term market-based power sales and
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cost-based power sales during the most recent calendar quarter. This proposal will give the

Commission and the public more complete and accessible information on jurisdictional

transactions.

In September 2001, the Commission proposed in a rulemaking to revise its

restrictions on the relationships between regulated transmission providers (such as

Portland General Electric) and their energy affiliates, broadening the definition of an

affiliate to include newer types of affiliates, such as affiliated trading platforms (e.g.,

EnronOnline).

Also, in September 2001, the Commission staff began a comprehensive review of

the information the Commission needs to carry out its statutory obligations in the current

and evolving markets in electricity and natural gas. Presently, much of the information we

require relates to the historic rate-setting functions of the agency. The review so far

indicates that some of this may no longer be necessary, while other information is now

more essential to provide transparency in a competitive marketplace. This is a high priority

initiative.

In December 2001, the Commission proposed in a rulemaking to update the

accounting and reporting requirements for jurisdictional public utilities, natural gas

companies and oil pipelines. FERC proposes to establish uniform accounting requirements

and related accounts for the recognition of changes in the fair value of certain security

investments, items of other comprehensive incomes, derivative instruments, and hedging

activities. The proposal is aimed at improving the visibility, completeness and consistency
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of accounting and reporting changes for these items. It invites comments on whether

entities that are currently exempted from these accounting and reporting requirements,

such as power marketers, should be subject to these proposed regulations.

While I have an open mind on whether the Commission should continue to exempt

power marketers from its accounting requirements, our accounting requirements are not

aimed at the kind of activities allegedly undertaken by Enron. Based on our historical

responsibilities, FERCs accounting requirements are focused on providing useful and

accurate information for determining cost-based rates. Cost-based ratemaking encourages

utilities to maximize their claimed costs and minimize their expected revenues, to justify

the highest possible rates. The Commission's accounting rules and auditing are designed to

ensure that utilities with cost-based rates do not overstate costs or understate revenues. On

January 22, 2001, the SEC proposed additional accounting-related disclosures from a broad

universe of companies, including those exempt from FERCs reporting requirements.

Adoption of that proposal could eliminate the need for the FERC to alter its reporting

requirements in this regard.

V. Additional Statutory Authority

Before we can understand how to prevent another Enron-like collapse, we must first

understand what internal actions and external events caused Enron to fail. That effort is

now underway by this Subcommittee and elsewhere. Then we must ask whether those

actions and events can and should be prevented in the future.
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Whether the Commission needs any additional statutory authority depends on the

role Congress intends for the Commission. Historically, the Commission's economic

regulation has focused on ensuring that energy markets deliver adequate energy at

reasonable prices. The demise of Enron has had little or no effect on the supply or price of

energy. Instead, Enron's collapse has primarily harmed its investors and employees. Since

it appears that few of Enron's problems affected the narrow scope of wholesale energy

markets, it is not clear that giving the Commission additional authority within its current

scope would prevent further Enron-like problems.

To encourage greater efficiencies in the energy markets and to ensure that

wholesale competition expands its ability to deliver reasonably priced, adequate energy

supplies to more customers, the Commission is moving forward to complete its effort to

create competitive national wholesale power markets as it did with natural gas markets in

the late 1980s and early 1990s. Congress endorsed wholesale power competition in the

Energy Policy Act of 1992 and further endorsement of this effort would certainly be

helpful. In particular, Congress should give the Commission explicit authority to require

RTOs where it finds them to be in the public interest. RTOs will broaden regional energy

markets, allowing greater market efficiencies and limiting possible discrimination in grid

operations. Congress should also remove tax disincentives to transferring transmission

assets to RTOs and to use of public power transmission lines.
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Price Transparency

Greater price transparency will help improve the efficiency of energy markets, by

providing buyers and sellers with better information about market conditions. The creation

and operation of broad regional energy markets with a widely-traded set of energy products

will do much to make this happen. Once RTOs over broad regional markets are established,

operating under fair, clear, stable market rules, price transparency will improve

significantly, even without a Congressional mandate. This has already happened to an extent

in the regions now served by Independent System Operators (ISOs) in the Northeastern part

of the country.

The Commission is moving forward with greater transparency, as discussed above.

Without question, Congressional endorsement of this effort would be helpful. I support

adoption of an appropriate transparency provision.

Creditworthiness

The responsibility for ensuring creditworthiness of participants in wholesale energy

trades lies primarily with the parties involved in those trades. Creditworthiness provisions

are included in some contracts or tariffs filed at the Commission to date, and the

Commission is likely to include some broad creditworthiness provisions in the standard

tariffs that will be developed for all transmission providers and customers (to prevent the

use of individual creditworthiness terms as discriminatory measures in narrow geographic

areas or against specific players). However, market participants seem best equipped to

develop sophisticated risk management measures and narrow creditworthiness concerns,
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and those provisions may be subject to Commission review for justness and

reasonableness.

To the extent creditworthiness issues are raised before the Commission, we act

expeditiously. For example, shortly after Enron declared bankruptcy, the Participants

Committee of the New England Power Pool (NEPOOL) sought to implement alternative

payment and financial assurance arrangements with Enron Power Marketing Inc., Enron

Energy Marketing Corporation, and Enron Energy Services, Inc. Within a week of the date

of filing, the Commission accepted and suspended these arrangements (subject to review of

the finalized agreement), to protect NEPOOL participants while enabling the Enron

subsidiaries to stay in the market and continue serving their customers.

I do not think there is any need to legislatively address creditworthiness issues

specific to energy markets.

VI. Conclusion

As always, I will be happy to provide further information or answer any questions

you may have and offer the services of my colleagues and staff to the Subcommittee's

efforts.
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Sent: Thursday, January 31, 2002 5:15 PM
To: Carol Balassa (] (E-mail); Chris Melly (E-mail); Richard Boll (E-mail); Asamoah, Ilarvetta
Subject: enron

Attached for your information is testimony by Cera on the impact of Enron on power

tenroncera.wpd
markets.
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Lawrence Makovich's Testimony to the U.S. Senate Committee on
Energy and Natural Resources
January 29, 2002 / News Article

During his testimony, Dr. Makovich provides an overview of the global crisis of
confidence in the

deregulation of power markets and the impacts of Enron's collapse on these
markets, with a

specific emphasis on the spot energy markets, ancillary service markets, energy
future markets,

forward power markets, capacity markets and retail power markets. According to
Dr. Makovich,

the impacts of Enron's collapse on these evolving power markets ranges from
negligible to

significant.

Testimony to the United States Senate: Implications of the Enron Collapse for
Energy

Markets
January 29, 2002

Washington, DC

The collapse of Enron, America's largest electricity trader, on the heels of the
California power

shortage creates a crisis of confidence in the deregulation of power markets. The
regional power

markets across the United States are a set of interconnected markets: spot energy
markets,

ancillary service markets, energy futures markets, forward power markets, capacity
markets, and

retail power markets. The impacts of Enron's collapse on these evolving power
markets ranges

from negligible to significant. Few impacts are found in the spot, ancillary service,
futures, and

capacity markets. Significant impacts are found in forward power markets in the
short run and

retail markets in the long run.

Electric Energy Hot Spots
Enron's collapse had little impact on spot energy markets-the trading of

megawatt-hours in real
time. An examination of daily spot market prices over the past year shows no

discernible impacts

71.



on electric energy prices on critical dates surrounding the Enron
collapse-including around

December 2, when Enron declared bankruptcy. Therefore, Enron's collapse did not
distort the

price signals that determine the efficient utilization of power plants in regional
markets across the

country.

Power Ancillary Service Markets
Enron's collapse did not significantly affect ancillary service markets that involve

transactions for
commodities including voltage support, reactive power, and spinning reserves.

These markets are
necessary because buyers and sellers of power cannot simply contract for power

flows without
confronting the thermal, voltage, and stability constraints of moving power through

a network of
high-voltage lines. Physics dictates that power flow along the path of least

resistance and not
along the contract paths dictated by market transactions. As a result, simple

bid-and-offer
negotiations can neither determine supply nor clear fast enough to balance electric

supply and
demand reliably in real time. Thus, power markets involve rules and institutions to

create markets
or contract terms to provide these commodities. Enron's collapse did not close

down critical
energy supply infrastructure and therefore did not threaten electric reliability or

increase the
likelihood of brownouts or blackouts.

Power Futures Markets
The power business is a risky energy transformation business. Thus, futures and

forward power
markets are necessary to provide risk management. For example, energy futures

markets involve
trading of standardized power contracts for energy delivery at future dates. Such a

futures contract
allows a buyer to purchase electric energy at a fixed price ahead of the delivery

date. As such it
provides a hedge against high spot energy prices in the future. The counter-party to

this purchase



is typically a power supplier who runs the opposite risk: low spot energy prices.
Power suppliers

typically commit to multimonth contracts for fuel supply and consequently face the
risk that future

power prices may be too low to cover locked-in fuel costs and quantities. Thus, a
futures

transaction brings together parties with opposite risk exposures to mitigate their
risk. The futures

exchanges are set up around liquid spot trading hubs because although few futures
contracts

involve physical delivery, such physical delivery has to be possible in order for the
hedging activity

to take place. A settlement of the futures contract occurs based upon the difference
between the

futures contract price and the actual spot price of electricity on the due date.

The most significant impact derives from Enron's position as America's largest
power trader.

Enron's bankruptcy forced many power contracts to unravel-at a significant cost
to Enron's

counter-parties. Similar nonperformance problems surfaced during the 1998
defaults by bankrupt

traders and brokers in the Midwest power markets and during the California power
crisis, requiring

counter-parties to write off hundreds of millions of dollars. Such write-offs are
necessary again in

the wake of Enron's collapse. Consequently, many Enron counter-parties may
suffer value

declines in capital markets, at least for some period of time.

However, there is an important caveat: Although Enron's collapse forced market
players to

scramble to replace contracts and mitigate risk exposures, the collapse occurred
with enough

warning to avoid a shock to energy futures prices. Some of this stability is due to
the futures

exchanges themselves. These exchanges are run by neutral third-party entities such
as the New

York Mercantile Exchange (NYMEX) that were in a position to intervene for
Enron's noperformance

and maintain market liquidity.

Power Forward Markets
Enron's collapse affected forward power markets. Forward power markets involve



nonstandardized
bilateral contracts for power delivery in the future and are usually longer term than

the monthly
futures market contract. Such contracts are necessary because the standardized

contracts of
power futures markets are appropriate to manage some but not all of the risk in the

power
business. However, unlike futures markets, no neutral third-party entity organizes

these markets.
As a result, Enron filled this void in the power market by being a market maker in

forward power
markets.

As a market maker, Enron set up a many-to-one trading
platform-EnronOnline-to facilitate

transactions. To make it attractive, Enron provided market liquidity by insuring
continuous

transactions as an intermediary. This was one of the major reasons why Enron
operated as a

buyer or seller in roughly one quarter of all electric trading activity. Enron's rapid
collapse put

pressure on forward market players to scramble and adjust their contract positions
as Enron

collapsed. As a result, other power traders were able to expand activity and fill the
void left by

Enron's collapse.

Other traders have filled in for Enron in forward markets. Enron's collapse
suggests that it was a

mistake to allow a significant market buyer or seller to be a market maker without
oversight. As a

market maker, Enron created information asymmetry by requiring all buyers to buy
from Enron and

all sellers to sell to Enron. Consequently, even though Enron aided the market by
providing more

price information and liquidity, it was also in a position to be consistently among
the first to know

about most forward power markets transactions. As a result, this critical enabling
software in

forward power markets did not maximize market transparency concerning
interactions between

buyers and sellers, but instead EnronOnline may have allowed the company to gain
an information

advantage. Of course, this remains to be examined as the investigation into Enron
goes on;

however, such information asymmetries can create a serious market flaw.



In the extreme, information asymmetry becomes insider trading, and such a flaw
has the potential

to destroy confidence in a market. However, even well short of that situation, lesser
information

asymmetries can also create potential problems. To see this, imagine the
temptations facing a

market maker/player to take large speculative positions in forward power markets
believing that its

information advantage will allow reversal of the position ahead of others if the
market moves

against it. Such information asymmetry puts other market players at a disadvantage
and even puts

investors in a position of being the last to know about the speculative positions of
the trading

companies they own. An information-advantaged market maker/player has the
potential to create a

destabilizing trader collapse if the information advantage is not perfect and
eventually results in a

big, wrong, inescapable bet.

Allowing the largest buyer and seller in a market to be a market maker without
oversight is also a

mistake because such conditions create dangerous incentives when a market
maker/player also

tries to function as an objective arbiter of forward power prices. This potential
problem arises when

the market maker/player uses mark-to-market accounting for its forward power
positions and as a

result, is not indifferent to forward power prices.

To see the flaw in allowing a major player to also be the market maker without
oversight, suppose

a market maker/player buys power under a ten-year contract from a supplier. The
market maker

uses this transaction, along with other similar transactions on which it acts as an
intermediary, to

establish the forward power price curve at that time. This requires the application
of some

judgment, because these transactions are not standardized. As time passes, other
transactions

occur that provide the basis for the market maker to reset the forward price curve.
If the forward

price curve increases, then the value to the power buyer of the ten-year power sales
contract at

the fixed price increases. On the other hand, if the forward price curve decreases,
then the value to



the power buyer of the ten-year power purchase contract declines.

Mark-to-market accounting allows the buyer to record this change in contract value
as current

period earnings. Clearly, a dangerous incentive arises because the market
maker/player that has

either a net long (purchases exceed sales) or net short (sales exceed purchases)
position has the

incentive to shade reported forward prices to increase its own reported earnings.
Therefore,

oversight is essential when a major market player is clearly not indifferent to the
forward price and

yet fills the role of objective arbiter of forward power prices.

Power Capacity Markets
Enron's collapse may have a positive impact on capacity markets. Capacity

markets involve the
trading of dispatchable megawatts to insure the long-run supply-and-demand

balance in power
markets. Enron was an influential stakeholder involved in power market design and

an opponent of
capacity markets. Enron believed that forward market contracts would keep supply

and demand in
balance in power markets over the long run. As a result, Enron's demise may help

build a
consensus that forward markets cannot fulfill this function and capacity markets

are needed. Such
capacity markets are a common element in the power markets that evolved from

tight power pools.
The reforms in the California market design include a plan to create capacity

markets.

Retail Power Markets
Enron's collapse contributes to a crisis in confidence in power market deregulation

that
significantly affects state legislation and implementation of retail energy market

reform. The
problem is that retail markets are linked to wholesale markets and power markets

cover large,
multistate regions. Thus, seven years into power industry deregulation, less than

half of the
electricity customers in the United States have choice of power suppliers and only



a small fraction
of demand is linked to market price signals. This loss of momentum in power

deregulation
perpetuates a volatile mix of uncoordinated markets and regulation into the future.

The well-publicized collapse of Enron is slowing or reversing power industry
restructuring's move

away from regulation and toward the market in by overshadowing the positive
evidence and

lessons from evolving power markets that are working in several US regional
markets.

Conclusion
Enron's collapse had significant impacts on some power markets but does not

threaten the US
power system in the near term. Enron's collapse on the heels of the California

power crisis does
create a crisis of confidence that may affect the course of industry restructuring in

the long run. Of
course, it will take a year or more to find out if the problems of a lack of oversight,

distorted market
player/maker incentives, or asymmetry of information played a role in Enron's

demise-or whether
the collapse was primarily driven by quite different factors, connected to

partnerships and debt.
Nevertheless, such a daunting investigative task simply highlights the need for

greater oversight in
forward power markets as part of the developing structure of power markets.

Related Links
To hear the whole session of yesterday's testimony before the United States Senate

Committee
on Energy and Natural Resources on the "Implications for Energy Markets of the

Enron Collapse",
please visit the C-SPAN website.
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Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Thursday, December 13, 2001 9:23 AM

To: Ekimoff, Lana; 'melly@usitc.gov%internet'; 'cbalassa@ustr.gov%internet';
'Richard_Boll@ita.doc.gov'

Subject: Enron looms over House electricity deregulation

Please do not forward, this article is copyrighted.

-UPDATE 1-Enron looms over House electricity deregulation

Reuters ( December 12, 2001)

WASHINGTON, Dec 12 (Reuters) - U.S. Democrats on Wednesday pointed to energy giant Enron Corp's
disintegration as a good reason to delay any federal attempt to deregulate the nation's $220 billion electricity
industry.

The Houston company's abrupt slide into bankruptcy loomed over a House Energy and Commerce
subcommittee hearing on proposals to deregulate the nation's power supply.

Some Democrats on the panel said Enron was the prime mover behind a Republican-written deregulation bill.

"Enron's fingerprints are all over the legislation we are examining today," said Henry Waxman, a California
Democrat. "This bill essentially federalizes the nation's electricity grid, just as Enron has advocated for years."

The draft bill offered by Rep. Joe Barton, the Texas Republican who heads a House Energy subcommittee,
would open the wholesale power grid to greater competition.

Enron, a longtime proponent of deregulation, transformed itself from a small pipeline company into the nation's
biggest trader of electricity and natural gas. The firm's downfall has been linked to its accounting practices and
large debts.

Edward Markey, a Massachusetts Democrat, said any deregulation bill should wait until it is clear what the
energy market impact will be from Enron.

"In the aftermath of the Enron collapse, I think that we need to look very seriously at extending some greater
oversight into the trading of electricity," Markey said.

ENRON CEO THROWN OUT

While Enron cultivated many friends on Capitol Hill with its campaign contributions, the company's brash
approach to deregulation also raised some eyebrows.

Barton described how Enron's former chief executive officer tried to pressure him when writing energy
legislation.

"The only CEO I've ever thrown out of my office was the CEO of Enron, Mr. Jeff Skilling, because he came
into my office last year and basically told me what was going to be in the bill or else," Barton said. "And I said,
'or else,' and he was asked to leave."

The Republican head of the Federal Energy Regulatory Commission said Enron's collapse had little effect on
the electricity market and should not slow federal deregulation.

u72



Page 2 of 2

"The big story is that markets didn't hardly hiccup at all. I think energy markets performed admirably well,"
FERC chairman Pat Wood told the subcommittee.

William Massey, a Democratic FERC commissioner, said he was concerned by Enron's failure because it
"was the most visible corporate symbol of energy deregulation in the world."

"The collapse was not related to a failure of the energy markets," Massey said. "Perhaps the accounting
standards and requirements for public utilities should be strengthened. Perhaps we should take a look at
disclosure requirements for all public utilities."

FERC PUSHES FOR DEREGULATION BILL

Wood urged Congress to pass electricity restructuring bill to encourage the industry to build more plants and
shield consumers from high prices.

For several years Congress has failed to adopt any electricity legislation, while more than half the states in the
country have pushed ahead with their own plans.

"The uncertainty of the lengthy transition is harming infrastructure investment and reliability, and raising
Americans' electricity bills unnecessarily. It is time to finish the job," Wood said.

Wood asked Congress to give FERC greater authority to create so-called regional transmission organizations
(RTOs). RTOs put public utility transmission lines in a region under common control to provide open access
and more competition.

FERC has an ambitious plan to create a handful of RTOs to manage the grids in the U.S. Northeast, South,
Midwest and West. Some U.S. utilities have balked at giving up control of their transmission facilities, and
state regulators have complained that FERC has failed to include them in planning.

RTOs could also play a role in the politically sensitive issue of eminent domain authority, Wood said.

Barton's bill would give states 12 months to settle transmission siting issues, then give FERC the authority to
make a decision if no state action is taken. Wood said he preferred that each RTO instead of FERC have
default eminent domain authority.

The panel also heard from Francis Blake, deputy secretary of the Energy Department, who said his staff was
preparing an analysis of U.S. electricity transmission bottlenecks.

The study, ordered last summer by President George W. Bush as part of his national energy plan, was due to
be released by Dec. 31. The White House also asked the DOE to prepare deregulation legislation to promote
competition.

Copyright © 2001 Reuters Limited. All rights reserved. Republication or
redistribution of Reuters Limited content, including by framing or similar
means, is expressly prohibited without the prior written consent of Reuters
Limited. Reuters Limited shall not be liable for any errors or delays in the
content, or for any actions taken in reliance thereon.
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Asamoah, Harvetta
From: Asamoah, Harvetta

Sent: Friday, November 30, 2001 10:36 AM

To: 'cbalassa@ustr.gov'

Cc: Ekimoff, Lana; 'EnisME@state.gov%internet'; 'MellyC@usitc.gov%internet';
'Richard. Larm@usdoj.gov%internet'; 'Richard_Boll@ita.doc.gov%internet';
'sara_hagigh@ita.doc.gov%internet'; 'jbaumert@usitc.gov%internet'; 'WheelerE@state.gov'

Subject: Enron collapse will not affect Texas retail power market liberalisation

Please do not forward this message (it is copyrighted).
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FOCUS Enron collapse will not affect Texas retail power market liberalisation

AFX News Limited ( November 29, 2001 )

WASHINGTON (AFX) - The countdown to deregulating Texas' electricity
retail market by Jan 1 will not be affected by the financial collapse of
Houston-based Enron Corp, which is one of the state's largest energy trading
companies, according to the Public Utility Commission of Texas.

Some analysts have questioned whether a voluntary bankruptcy filing by
Enron, which is also one of the nation's largest electricity and natural gas
trading concerns, could cause trading volatility and liquidity crunches in the
energy and credit markets.

However, both federal and state regulators stress that they are seeing no
evidence of this yet, and that Enron's financial woes would not be dramatic
enough to damage Texas' timetable for liberalising its power markets.

"At this time now we don't see much change. There are two Enron subsidiaries
that are certified as retail electric providers, under competition, however there
are more than 35 certified retailers and these particular two Enron subsidiaries
are only targeting a small number of commercial customers," said Terry
Hadley, a spokesman for the Public Utility Commission of Texas in Houston.

Enron does not sell any electricity to retail customers in the state.

Asked if retail market liberalisation could be affected by Enron's troubles,
Hadley replied: "Our target remains January 1st."

State legislators are moving to open up Texas' retail power market following
the successful deregulation of the state's wholesale power market in
September of 1995.

Under retail liberalisation, some 5.3 min household consumers across the state
will be able to select which investor-owned utility provides them with their
electricity supplies. ;
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Some 1.0 min consumers in the state will not benefit from retail liberalisation
because they currently purchase their power supplies from municipal or
electric cooperative power companies.

State power transmission and distribution will remain under the regulatory
watch of the state, and is not expected to be liberalised in the near future.

Hadley said that Enron's commercial customers in the state should not have
any problems sourcing new electricity supplies from competing companies like
Duke Energy, American Electric Power Co, Exelon Energy Company,
Calpine Corp or Texas Utilities Co (TXU) who all operate in the state.

Several of these energy companies have ceased trading with Enron, one
company stopped trading with Enron a month ago, but they are not noticing
any aberrations in the market, and are confident they will be able to underwrite
any supply interruptions that may arise, according to company sources who
asked to remain anonymous.

Despite this, the Public Utility Commission of Texas is continuing to keep a
close eye on the power market.

Duke Energy, AEP, Exelon, Calpine, and TXU "all seem to be confident and
comfortable that their operations will continue and we have not noticed any
(power market) aberrations this week," Hadley said.

Company representatives also said that the market appears to be operating in
a normal fashion, and that they are continuing their efforts to ramp up for
deregulation in January.

Dallas-based TXU, the largest investor-owned utility in Texas, has increased
its Houston trading team headcount to 400 from 40 staff a year ago in
preparation for liberalisation of the retail market which is expected to boost its
earnings.

About 30 pct of TXU's earnings currently come from its non-regulated
businesses outside the US, but by 2002, 70 pct of the group's earnings will
come from competitive businesses in the US, the UK and Australia, according
to TXU spokeswoman Carol Peters.

Peters said that TXU is "comfortable" with its exposure to Enron, and that it
and other major energy traders in the state are coming together to underwrite
supplies and keep the market liquid.

A spokeswoman at the Federal Regulatory Energy Commission in Washington
also said that the state's and nation's energy markets appeared to be stable
today as Enron's fortunes continued their downward spiral, but some
lawmakers are starting to question the industry's regulatory framework.

Enron's shares continued their sharp decline in trading today as the prospect of
a bankruptcy filing appears to be the only way it can move to restructure itself
following the downgrading of its debt to junk status yesterday, and its ejection
from the Standard & Poors 500 index today.

Asked if the stock collapse of Enron could cast a shadow over liberalisation,
and whether market regulation needs closer scrutiny, Senate Majority Leader
Thomas Daschle said:"We're certainly going to try to find answers to the
questions involving the collapse of Enron."
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"I don't know that anybody knows yet just how this happened and how it
happened so quickly. I think we need to find as much information as is
possible and make some assessment about whether its indicative of energy in
the larger context, and if it is, what we ought to do about it," Daschle told
reporters at a Congressional briefing.

"Clearly, it raises some very serious questions," he added.

Copyright 2001 AFX News Limited. All Rights Reserved.
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Asamoah, Harvetta
From: Asamoah, Harvetta
Sent: Tuesday, December 04, 2001 9:47 AM
To: 'cbalassa@ustr.gov'
Cc: Ekimoff, Lana; 'EnisME@state.gov%internet'; 'melly@usitc.gov'; 'Richard.Larm@usdoj.gov%

internet'; 'Richard_Boll@ita.doc.gov%internet'; 'sara_hagigh@ita.doc.gov%internet';
'jbaumert@usitc.gov%intemet'; 'WheelerE@state.gov'

Subject: Enron demise will not stall EU power trade-Palacio

Please do not forward this message (it is copyrighted).

-Enron demise will not stall EU power trade-Palacio

Reuters ( December 03, 2001 )

BRUSSELS, Dec 3 (Reuters) - The collapse of U.S. energy trading giant
Enron will not hold up the pace of power market liberalisation in the European
Union, the bloc's top energy official said on Monday.

"We don't expect a big impact on the general energy markets in Europe,"
EU Energy Commissioner Loyola de Palacio told Reuters.

Enron, which filed for bankruptcy protection on Sunday, was at the
forefront of companies trading in the EU's increasingly open electricity and gas
markets and it supported de Palacio's bid for complete market opening by
2005.

De Palacio, whose proposals have met with some reluctance from certain
EU member states, particularly France, said Enron's collapse had not shaken
her belief in the need for more liberalisation and trading.

"I am going to go straight on with liberalising the electricity and gas
markets," she said.

"What we are not prepared to do is accept that some take the opportunity
to say that this is because of liberalising the market.

"This (the Enron collapse) has nothing to do with market liberalisation.
That's very clear.

"There is a healthy, liberalised market. The Enron question is not because
of trading activities in Europe. The question of Enron is related to other kinds
of activities in other parts of the world."

Copyright © 2001 Reuters Limited. All rights reserved. Republication or
redistribution of Reuters Limited content, including by framing or similar
means, is expressly prohibited without the prior written consent of Reuters
Limited. Reuters Limited shall not be liable for any errors or delays in the
content, or for any actions taken in reliance thereon.



UNITED STATES OF AMERICA
BEFORE THE

FEDERAL ENERGY REGULATORY COMMISSION

JPagel -, It;~~~~~~~)

:S

Page 1 -J



~...........J

-A>,~~~~~~~~~~

Page 2 t,

.o



BI

ier.

Page 3

Page 3 -



Page 4 -FI



1.

1- -

I.)

Page 5I-~



t

;

.f

I
i

I

j

---- ....... 3.

\A i ^ . ** " '"
i f _

i' . v

1~ "v.
/

.,

Page 61
i,



a :.

-j/

page 7

Page '7'

i *~ <s Pagei



i

,tr~ 1~~~~~~~~~~~~~~~~~~~r

i

Page 8/



v. i

c '

Respectfully submitted,

Peter J. Burger
Attorney LP-7

Bonneville Power Administration
P.O. Box 3621
Portland, OR 97232-3621
Phone: (503) 230-4148
FAX (503) 230-7405
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Get Value From Your NOx Control Solution
XONON System Value Benefits:

- Reduce offset requirements. \ \

- Generate emission reduction credits. ) Lan

- Faster, simpler, less costly permitting. O \ xC

- Potentially avoid Title V permits. A t
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QI V l Pre-mix Steam
XONON System Operational Benefits: > Injecion
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- No change in engine performance. XONON
- No increase in CO or UHC emissions.
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Breakthrough Technology
The XONON Combustion System, as an integral part of the

combustor, results in ultra low NOx, CO and UIt ('

emissions wvithout compromising engine performance.

Manufacturers such as ;General Electric and Solar Turbines,

have demonstrated it, the Advanced Turbine Systems (AITS)

programs funded by the US Department of Energy havc
selected it, and it is now being verified in field trials. 'The
operational and economic value of the XONON

Combustion System is now available to meet your

requ irminents.



The XONON Combustor
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The XONON™ Combustion System at SiliconValley Power
-~i.~

The XONON-2 beta version of
commercial combusweor installed

The st commercial installation of XONON at Silicon Valley Power.
a municipally owned electric utility in Santa Clara. California.

,, ~~The XONONfamily of catalys-modules for
9r_ ,~~~Kawasaki. GE. Rolls Roycearxd

Pratt &-Whitney gas turbines.

The XONON-2 beta version of
commercial conbustor installed
at Silicon Valley Power.
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Tests of catalytic-combustion
technology show low emissions
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the prilmary combustion zone with the tion of the hiel is consumed within the ties.'
fuel, were intrt.oduced to reduce peak catalyst, but the final combustion that Most recently. Xonon technology has
flame temperature and NO, formation. generates the highest temperatures takes been demonstrated on an operating tur-
Water and steam increase power output place in a volume downstream from the birfe-a 1.5 mw Kawasaki MIA-13A ma-
but increase maintenance costs. catalyst. chine. -

And the greatly increased fuel con- Partial combustion within the catalyst Three suiccessful tests-conducted on
"" sumption and steam required for steam produces no N,. Betweetn Ihe prebun- Xonon have addressed tlh primary chal-
. injection usually result in a net fuel-rate er and the homogentou. combustion lenges historically faced by catalytic

increase and also produce carbon diox- downstream of the catalyst. the system combustion and the emissions and oper-
ide (CO) and unburned hydrocarbons produces only 1-3 ppm NO, because the ational challenges associated with other
(UIHC) of >50 ppm. combustion occurs at a unitormly low combustion systems.

Lean premix, in which fuel and air are temperature. '
premixed before they enter the combus- The svstem is contained in the com- GenePa|lBeCtri
tor, was then introduced. With this ap- bustor and is not a process tor clean-up Testing was completed in June Itr)6
proach. most gas-turbine manufacturers of the exhaustthat leaves tJiI-gas turbine. if 'ac: tC -combustor systemn test
today guarantee NO, levels of 15-25 Instead, it prevents NO, from forming. stand developed by GE for its MS9t)I1E
ppm; a few have guaranteed lower lev- The catalyst module incorporates a gas turbine, in cooperation with CCSI
els. chemical thermostat that acts to limit the and Tokyo Electric Power Co. The

Most are experiencing problems with catalyst temperature even at very high MS9001E combustor operated with a
combustion noise, vibration, and deterio- fuel/air ratios, so that the catalvst tem- full-load firing temperature of 2,021' F.
ration. Lean premix can also substantial- perature is significantly below the com- (1,105° C.) and a combustor exit temper-
ly increase CO and UFC. bustor outlet temperature. allowing the ature of about 2,174° F. (1.190 C.).

Selective catalytic reduction (SCR) is use of a metal substrate. Experimental data were obtained
also commonly used today to reduce Xonon enables the combustor to pro- over a range of test conditions from full
NO,. typically by 80%. In SCR, NO, re- duce the high outlet-gas temperatures re- speed no-load to base-load simulation:
acts with an injected reducing agent, quired for modern gas turbines. But the The continuously recorded data includ-
usually ammonia. SCRs are relatively ex- catalyst operates at a relatively low ter- ed flow rates, inlet and exit temperatures
pensive and use toxic metals which dete- perature that minimizes the stress on the and pressures, dynamic pressures, and
riorate with use and must be treated as a catalyst and achieves good durability for emissions.
toxic waste upon disposal. the overall combustor system. Emissions targets were met both at

In lean premix combustors. fuel and simulated base load and part load (78'7 )
Catalytc combustion air are premixed to minimize the peak test points. These were: baseload-3.3

A mapor challenge has been the diffi- combustion temperature. The fuel-air ppm NO,, 2 ppm CO. and t1 UHC: part-
cullt in ignition over a wide range of mixture has a much higher cmbutition load-5.3 ppm NO,, 8 . ppm CO, and
mixture (air and fuel) inlet temperatures ,temperature in the lean premi\ combus- 1.2 ppm UHC.
corresponding to the compressor dis- tor. however, because .1 conventional Flameltes catalytic combustion is not
charge temperature at various engine flame must be generated ald sustailned susceptible to the instabilitits and dv-_
loads. Also. no one had developed cata- at tile high gas velocities prv-.,ntl in the nanmics that can occur in lean premixed
IVst -ultlsrate materials capable of with- lean premix combustor. svstems. Thus, a catalytic combustor op-
standing surface temperatures close to The higher combustion tempfrature crates quietly, as observed in the CE
adiabatic combustion temperatures for results in the higher levels .f NO,. If tests.
long periods of operation. more air is mixed into the fuel in a lean Measurements of the dynamic pres-

The Xonon combustion system car- premix system to reduce the NO, level sure at a full-load test point in the CE
ries out combustion so that formation of further, the flame becomes unstable and tests resulted in an overall rms level of
NO, is prevented while low CO and combustor noise and vibration result. ).46 psi (3.2 kPa). which is an order of
UHC levels are achieved. The system is In the Xonon system, the fuel-air mix- magnitude below typical levels in lean
contained within the combustor of the ture is so diluted that it would not burn premixed systems. The system also oper-
gas turbine which consists of four sec- in a conenton inal flame. In addition. the- -at:Lwith-a pressure drop through the re-
tions (Fig. 2): Xonon catalyst is designed tt co.mbust actor o about 2.6%.

* The preburner for start-up and ac- only a portion of the fuel, providing con- The results supported the feasibilitv
celeration of the engine and for adjusting trol of the gas-outlet tempcrature from of installing this technology in an operat-
catalyst inlet temperature, if required the catalyst module. ing turbine system, which is currently in

* The fuel injection and fuel-air mix- The Xonon system is applicable over progress. The objective is a minimum 1-
ing system. This unit injects the fuel and a wide range of combustor outlet tern- year catalyst life.
mixes it with the main air flow to pro- peratures. including advanced turbine
vide a uniform fuel-air mixture to the designs. Tests have shown that even at Solar
catalyst. combustor outlet gas temperatures of Full-scale tests were performed in

* The Xonon catalyst module in 2,700° F. (1,500° C.), envisioned for the 1997 at Solar Turbines Inc.. San Diego. on
which a portion of the fuel is combusted next generation of turbines, the NO, a single-can catalvtic combustion test
without a flame to produce a high-tem- level was only 2 ppm. stand as part of Phase III of the U.S. De-
perature gas partment of Energy's Advanced Turbine

The homogenous combustion re- Fu-scale tests -.Systenmr(ATS) program.
gion or burnout zone, immediately ATS seeks to develop a high-thermal-
downstream of the catalyst module, in Development of the Xonon combus- efficiency industrial gas turbine with
which the remainder of the fuel is corn- ion system began with laboratory tests ultra-low emissions (<5 ppm NO,, <10
busted and CO and UHC are reduced to on small-scale catalysts at atmospheric ppm CO. and UHC at 15% O.) over the
low levels. This process also is flameless. pressure. Since then, the combustors as 50-100% load range.

The overall combustion process in- large as 8 mw have been operated suc- System start-up and operation to 5)',i
volves a staged system in which a por- cessfully in manufacturing tests facili- load were accofiplished with a conven-



tional lean-premixed (LP) fuel injector. range 10)-98 F. Based on current test re- tlie net increase in e'mis>isios lr. pIowver
At 50% load. the system changes from LI' suits, the starting control algorithm has project.
operation to catalytic operation. A medi- rexpeatedly proven to be safe for both the Xonon also tmgeI.-crate emissions-
um pressure ratio ( = ) atm) recuperated Xontn combustion system and the en- reduction credits (ElT(-.I because it re-
thermodynamic cycle (thermal efficiency - gine. As the tests continue, the starting duces emissions below levtils required
40%) was used. introl strategy will be further devel- bv regulalidn. Xonun al . c.nl help the

The gas turbine was operated to keep i >ped to cover a wider range of ambient iacility avoid Title \ c,'.ts and con-
the combustor inlet temperature relative- conditions. straints by enabling.a l facilitv Ihat retro-
ly constant btwteen 5) and 100'/; load. The Kawasaki tests have demonstrat- fits with emissions controls t . tcl below

The tests demonstrated the feasibility, ed the ability to meet emissions targets the Title \V threshold.
of obtaining ultra-low emissions over the irom baseload down to as low as 5(0'7 Xonon resulls in no known adverse
50-100% load range using variable gom- ltoad conditions. The tests have consis- environmenital impacts. saving timen and
etry control. NO, emissions <3 ppm Itentlv resuled in NO, emissions of <3 c'.xFrt'.-.r4ti-itigation nmas.tres -moni-
were measured at all test points. To meet pplm and CO and UH of <5 ppm. toring, and:reporting rt.quiremenls.
CO and UHC emissions goals of <1It Combustor dynamics also were Because Xonon is a pollution preven-
ppm, the air flow into the catalyst w'as achieved over the entire operating load ,ion lechnologuy rllther than an exhaust
modulated with a variable geometry range. The measured dynamics were clean-up sstenl an SC is not required.
valve. <). I psi/dynamic pressure pulsation. This will save an end user substantial ex-

The catalvst wall femperatures varied plXnse.
1.610-1,718° F. (1.1471,210° K.) and were RegulatOPy factors Selecting the most effective NO,
less than the desired maximum tempera- Under current federal regulations for emission control technology will shorten
ture of 1,831° F. (1. 273° K.). The relative- 1 nonattainment areas (areas that do not the permit timetable and help
ly uniform temperature measurements meet the ambient air-quality standards- owners/operators avoid "ratcheting"
verify the homogenous fuel-air profiles bi out 85% of the U.S.). the net emissions wherebv thev must repeatedly retrofit
at the catalyst inlet. The effects of a well- impact for a new project (or significant existing e.'luipment to achieve increas-
mixed gas mixture at the catalyst exit motlification to an existing facility) must ingly stringent NO, emission standards:
also were seen in relatively uniflom corm- be offset by reducing emissions at other
bustor-exit temperatures. facilities. References

Start-up and part-load operation ol1 A "significant" modification, accord- j' S'hlm.r. i.i t ' .i I ~ tlI)i llt in,->t.ns
the system with a lean-premixed fiel in- ing to 40 CFR 51.160. ranges 40-250 II 1,: ' ,m -;' .''" t'. * ,""-"""i Tur'"

jector were demonstrated ltns/vear. jIn Iun.l I,. .1 I,.,--.A . .as..Sll,
An effective NO, control technology gl.- .1 i, lll si'-. ,i.(,. .L .i I,-i ,i Sv;

Kawasal(i reduces otffset requirements by reducing I .ii I' 't .l .i... n I .......... i I r.,it C.,-
Full-scale operational tests are ongot- r l-t '. r. \. "

ing on a Kawasaki M I A- 1IA engine \illh
Xonon. While lthe previous. tests w' ere
conducted on test-stands, the Kaa:-asaki ' Ii
tests being conducted in Tulsa are the
first full-scale tests conduct.ed oan al actu-
al operating turbine engine (Fig. 3).

The engine has achieved more than
1.100 operating hr and 22() cycles. of start-
up/shut-down.

The tests have demonstrated that the
turbine-inlet temperature profile can be
made to be identical to t that o a conl- '- a c n-
tional diffusion-flame combustor. That
is. Xonon was designCed to match the tur-
bine-inlet temperature andl the pressure
drop (AP) of a standard combustor. This
design ensures no impact on tuhrbine per-
formance.

Extensive load tests ctnducttdl on the soilt Scillatter
Kawasaki engine have validated full I Cres S is director of regtory ars r Ca s Cl S .. M
power output and efficiency wcithin 0.'na I Vie,. Calif.. ehich he joined in 1994. After joinirrg Calrtitlnar jluti,1hr $ i, Slar Tur,,i,s;s I,. i,, 1964. h,
of a standard combustor , ,ldzvtled from nsllication engineering to chief lf 1r,,hct ,l t ' .az lvu. t It' <t',l 13 ?r~ . < ,stirl ,tlar 0t rcxil-

A control systelm w \.s developedx for itahr?,,v ffair.i nl e'lregy and environmental concern. for Solnr ,Ild 3 vI'rs rcossalltiX il the rl\.lltdtory
fi,.t. Solt hWd.t a BS (190) in electrical cru,~,w r Ir, hiSh nit , q ~'ity . I'll.and tested on the Kawasaki engine. The

system incorporates state-of-the-art. Iatnes, C. Sch$,rletr is director of e;;iieecrinl slr Gtty tica, ;'ri i htr lr/,ied' , 19StU. HHe hNna Iss en-

feed-forward and motlel-based control rleer ;ith Ceneral Motors Research LnboratorJes. Hr Iholds a BS..(19t71 troat tIt' Ui'r:lVtty "I' Wis..i 1liflt.
features that allow the engine to be start- Mltlissnm. and an MS and PhD 1971) from Stanflor,t tlhilyrsity. Palo Alto. Calif.. nil a1 lheualiell cllsti-

lerins. Al Stanford University, Scilatter atms a Natlitiml Sc'ience Ft'ou,anltirn Ftl r ale nal,. 1983.94. v .'ed and accelerated to its ideal condition. nior lecturer in thermodynamics.
The engine has been started more

than 220 times in ambient conditions that
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ABSTRACT
Since the introduction of emission standards for gas 160 Alm PrI 7r
turbines in the late '70s and early '80s, the gas turbine 140 -
industry has responded with a variety of combustion and

200{f/ocleanup alternatives that have improved emissions. While a 20s
the emissions were being reduced, the cost of control, and 100 Wom
the negative environmental impacts were often ..... -
significant. 2 ms

Thanks to a technological breakthrough, catalytic 40 /
combustion has now been achieved, and can fulfill the 2 -Z
promise of low cost NOx elimination without the high
cost of SCR or the operational problems associated with o1o 1200 --.. O 1400 1500 Iso 170 18soo

Lean Pre-Mix. Reaction Teperatwe ('C)

NOx Formation
NOx is composed of oxygen and nitrogen, so the air Figure 1. NOx Formation as a function of Time and
entering the engine, consisting of 21% oxygen and 79% Temperature
nitrogen, contains all the ingredients necessary to produce
this pollutant. The only additional factor that is required Diffusion Flame Combustion
is a temperature high enough to cause oxygen and Before the concern about NOx emissions arose, gas turbine
nitrogen to combine (see Fig 1). Turbine manufacturers manufacturers primarily aimed at building a rugged, long-
try to prevent the formation of NOx primarily by life combustor with a--good- temperature distribution,
reducing the peak flame temperature below the range in reliable light-off, and which would not flame out under
which NOx is formed. transient load conditions. To achieve these design goals it

was helpful to burn the fuel under conditions that were very
close to stoichioretric, that is, conditions where there is
just. enough oxygen to burn all of the fuel. Under

Presented at the International Gas Turbine & Aeroengine Congress & Exhibition
Stockhnlm. Sweden - June 2-June 5.1998



stoichiometric conditions, the fuel burns at the highest
possible temperature in the primary combustion zone, so Most industrial gas turbine manufacturers have programs
these conditions produce large amounts of NOx. to develop lean premix combustion systems-. Most of the

commercially available systems are guaranteed to reduce
Dry Control NOx emissions to a level in the range of 2542 ppm,
Following the introduction of NOx control requirements, depending on the manufacturer and the particular turbine
turbine manufacturers examined the possibility of model A few manufacturers have guaranteed lower
operating away from high-temperature stoichiometric emission levels, but some of these manufacturers'-are
conditions. Operating under lean conditions, where there experiencing problems - with combustion noise and
is more air in the primary combustion zone than is combastor deterioratioa.-Appfsations of these technologies
necessary to bum all the fuel, lowers the peak can result in a substantial increase (>50 ppm) in CO and
temperature and reduces NOx formation. This was UHC.
referred to as "dry control", and usually resulted in a
NOx reduction of only 10-20%. SCR

Another approach to controlling NOx is to remove the NOx
Wet Controls from the turbine exhaust. A number of technologies are
The turbine manufacturers next developed wet controls. available to remove NOx from exhaust streams. The first
These controls inject water or steam into the primary of these technologies to be developed was Selective Non-
combustion zone along with the fuel. The water or steam Catalytic Reduction (SNCR), which is the basis of a
serves as a diluent that reduces peak flame temperature proprietary Exxon process called Thermal DeNOx. In this
and hence NOx formation. The advantage of water is process ammonia is injected into the combustion products
that it requires only about half as much water as does at a temperature of about 900°C (1650°F) and the NOx
steam to obtain a given amount of NOx reduction. reacts with the ammonia producing nitrogen and water.
Consequently, water introduces fewer contaminants than However, this process is not applicable to gas turbines
does steam, assuming the water and steam are of the because the required temperature of 900°C (I650°F) occurs
same quality. Both water and steam increase-the power in the middle of the expansion section, so it is not possible
output because there is more mass flow through the to achieve good mixing with the injected ammonia. Fuel
engine, but they also increase the maintenance costs. Tech has developed a similar SNCR process, called
Water injection also greatly increases the fuel NOxOut, based on urea rather than ammonia. Although this
consumption for a given amount of power. Steam process operates at lower temperatures than the Exxon
injection reduces fuel consumption. However, if there is process, it still requires too high a temperature to be
another use for steam at the facility, fuel will be required applicable to gas turbines.
to replace the steam injected, so both water and steam
injection significantly increase the overall fuel Another technology for removing NOx from exhaust is
requirements. Applications of these technologies can Non-Selective Catalytic Reduction (NSCR), which has
result in a substantial increase (>50 ppm) in CO and been used successfiuy.for. a number of years with
UHC. reciprocating engines (piston engines). However, this

technology requires operating under rich, rather than lean
Lean Premixed Technology conditions, which is not possible for gas turbine systems.
Turbine manufacturers then developed processes that use
air as a diluent rather than water or steam. A third technology is Selective Catalytic Reduction (SCR).
Manufacturers achieved this by premixing the fuel and In SCR, the NOx reacts with an injected reducing agent,
air before they enter the combustor. This type of process usually ammonia, on the surface of a catalyst. The required
is called lean premix combustion. Lean premix temperature is much lower than for SNCR processes, such
combustion processes developed by gas turbine as Thermal DeNOx or NOxOut, so SCR processes have
manufacturers have a variety of names, including the been used successfully with-gas turbines for several years.
'Dry-Low NOx (DLN) process of General Electric, the SCR typically produces a reduction of 80% in the level of
Dry-Low Emissions (DLE) process of Rolls-Royce and NOx entering the catalytic unit. The operating temperature
the SoLoNOx process of Solar Turbines. of an SCR unit is usually too low to allow the turbine
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exhaust to be injected directly into the unit. Instead the contained within the combustor of the gas turbine, is a new
exhaust first enters a heat recovery device, such as a way to carry out combustion that prevents the formation of
boiler, with the SCR unit placed in the middle of the NOx while achieving low CO and UHC levels.
device. This is a very cormmon arrangement in gas

.urbines with heat recovery equipment and should The success of the system results from a two stage
certainly be addressed in permit applications for gas combustion process in which about half of the fuel is
turbines. combusted within the catalyst module, and the remainder

burns homogeneously downstream of the catalyst- .This
SCR is a relatively expensive control technology, so it process is flameless, and typically produces less than I ppm
may not be cost-effective if the economic impact is, of NOx. Dependingoun..jemperature of the air leaving
evaluated on an incremental basis. However, if the the compressor (or recuperator), a pre-burner may be
economic impact is evaluated on a total basis, with SCR required to achieve the temperature required for the
combined with water injection, -for example, then SCR catalytic reaction. Where a pre-burner is used, most of the
may appear to be cost-effective. The economic impact of NOx (usually less than 3 ppm) is formed in the pre-burner.
SCR combined with one eFthe dry low NOx technologies
is essentially the same on-a total or incremental basis,
since the starting point is the level of NOx produced by n,,

the turbine using the dry low NOx technology. / xcNON

The lower the level of emissions from the gas turbine the
less cost effective SCR technology will be. With a
control technology that reduces NOx to extremely low
levels, SCR will never be economically viable and
applicants will not be forced to use this technology. For
this reason it is often worthwhile to consider control
technology that reduces NOx to very low levels.

Catalytic Combustion
Catalytic combustion has also been investigated for a
number of years as a means of controlling NOx in gas
turbines. An advantage of catalytic combustion is that it Figure 2. Catalytic Combustor System
is flameless combustion, as the fuel and air react on a
catalytic surface. There has been a major breakthrough There are two proprietary features of the system that allow
in catalytic combustion recently, the XONON Flameless it to succeed where other attempts have failed.
CombustionT control technology, developed by * The catalyst module incorporates a chemical
Catalytica Combustion Systems Incorporated (CCSI), thermostat that acts to limit the catalyst temperature
achieves 3 ppm NOx with CO and UHC < 10 ppm. even at relativeiy high fuel/air ratios, so that the gas

temperature within the catalyst can be significantly
This catalytic combustion technology, which is the result below the turbine inlet temperature. This feature
of several key inventions, is a breakthrough in providing provides long catalyst module life and the ability to
ultra-low emissions for both current and future gas use the same technology for a variety of gas turbine
turbine engines. This technology is the "ultimate" step in inlet temperatures ranging from 825°C (1515 ° F) to
pollution prevention for gas turbines. 1500°C (2730°F).

The catalyst module is composed of several sections,
Over the last five years, CCSI has developed a each designed to perform a specific function and
proprietary catalytic combustion system. This system is achieve a specific~ operating temperature. This
now in commercial demonstration. provides maximum fl-eibility, allowing engineers to

design the optimum system for a specific gas turbine.
The catalytic combustion system, which is completely
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With the catalytic combustion system, the combustor can
produce the very high outlet gas temperatures required
for moder gas turbines, but the catalyst operates at a - o 2

.relatively low temperature. This allows the use of a 0- 3

'netal substrate which provides good durability for the 20
n

overall combustor system. 2

In both the catalytic combustion system and lean premix oz
combustors fuel and air are premixed to minimize the -
peak combustion temperature. However, in the lean , 2M 2, 5 Im MW-t"sV;9- 14w-. 1os0 1500 ~ 5%
premix combustor the fuel-air mixture has a much higher Combusto ulet Gas Temperature (C)

combustion temperature than in the catalytic combustion
system as a conventional flame must be generated and
sustained at the very high gas velocities present in the igre 3. NOx emissions from a catalytc combustion
lean premix combustor. - The higher combustion ystem
temperature results in highe levels of NOx. If more air
is mixed into the fuel in a lean premix system to further Testing
reduce the NOx level, the flame becomes unstable and Testing continues on the at CCSI to determine parameters
combustor noise and vibration become problems. such as catalyst performance, operating range, durability,

susceptibility to contamination, etc. In addition, full scale

In the catalytic combustion system the fuel-air mixture is testing at actual turbine operating conditions has been
very dilute; in fact, the mixture is so dilute that it would completed at both Solar and GE on single cans in the
not support a conventional flame. Nevertheless the turbine companies testing facilities. Both of these tests
catalyst module can combust this fuel-air mixture without demonstrated compliance with the goals, and showed NOx
a flame. In addition, the catalyst is designed to combust emissions of less than 3 ppm and CO and UHC below 10
only a portion of the fuel, providing the ability to control ppm-
the gas outlet temperature from the catalyst module to a
temperature that allows the use of a metal substrate for The catalytic combustion system has now completed a 000
the catalyst. Downstream of the catalyst the remaining hour test in an actual industrial gas turbne engine (
fuel combusts in a flameless homogeneous reaction that MA-13) The catalyst module showed no deterioration
produces almost no NOx. The testing was performed in a test cell using a

dynamometer as load. The test included over 250 start

With extensive development, lean pre-mix combustion cycles, and numerous load changes. Testing again
systems have only achieved NOx levels of about 25 ppm demonstrated the ability of the catalyc combustion system
or, in a few cases, 15 ppm. With only a few years of to achieve less than 3 ppm NOx while holding CO and
development, full scale tests at turbine operating U H C below 10 ppLm
conditions for a variety of turbines, the catalytic
combustion system has already demonstrated NOx levels Next Phase, will include field testing to demonstrate
of less than 5 ppm and is expected to achieve levels of 2- durability and operation under actual field conditions.
3 ppm in commercial operation. Figure 3 shows the Several sites under consideration, and the testing should be

ppm in commercial operation. Fignre 3 shows theunderway by the time the ASME Gas Turbine Conference
applicability of the catalytic combustion system over a underway by th e tim e the A S M E G a s T ur bine o nfe r enc e

starts in June of'98.wide range of combustor outlet temperatures, including starts in June of '9
advanced turbine designs. Even at combustor outlet gas
temperatures of 1500°C (2730°F), envisioned for the next Conclusion
generation of turbines, the NOx level is only 2 ppm. CCSI is now designing commercial combustion systems

that will be in operation in late 1998. They have announced
a joint program with GE t6o iake the technology available
for retrofit on existing units,-and are working with several
gas turbine OEMs to make it available on new products.
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Figure 1. Schematic diagram of staged approach to nactiveaal
catalytic combustion. -

,ctlyi c b _s - Adiabatic combustion temperature

Figure 2. Characteristics of catalyst operating
during the transients that accompany turbine operation. These window.
durability issues have been a significant barrier to development of

a viable catalytic combustion technology for gas turbines.
Over the past few years a catalytic combustion technology has temperature and the adiabatic combustion temperature of the fuel-air

emerged that successfully addresses the unique challenges of the mixture passing through the reactor. A generic diagram of such. a
gas turbine application. This technology uses catalysts that are window is shown in Fig. 2.
designed to limit the extent of fuel combustion that occurs witbin The window in Fig. 2 is constrained by three general features
the catalyst structure itself. By limiting the reactions in this way, of the reactor's performance. First, the inlet temperature must be
such systems also limit the maximum catalyst temperature and thus high enough for the catalyst to become active for methane
broaden the selection of suitable catalyst components and extend oxidation. Unless this "minimum inlet" temperature is reached, the
catalyst life. This technology has been demonstrated in a number of rate of the exothermic oxidation reactions occurring on the catalyst
subscale and full scale tests (Dalla Betta et al.. 1994, 1995a, 1996; walls is too slow to generate the heat necessary to sustain system
Beebe et al., 1995a). In tests of small scale (typically 51 mm (2 in) operation. A second constraint requires that the gas temperature at
diameter] units, NOx emissions ranged from - I ppmv at combustor the exit of the outlet stage is high enough to initiate homogeneous
outlet temperatures near 1300°C (2370°F) to -2.3 ppmv at an combustion and CO burnout downstream from the catalyst (cf. Fig.
outlet temperature of 1500°C (2730°F) (Dalla Betta et al., 1995b). I). This temperature is affected predominantly by the adiabatic
In the work reported here, the focus is on the most recent full scale combustion temperature (i.e., the fuel/air ratio) in the reactor. f the
test, completed in June 1996. adiabatic combustion temperature is too low, the "minimum exit

gas" temperature will not be attained; and the downstream
CATALYTIC REACTOR DESIGN homogeneous combustion reactions will not achieve adequate

Catalytica's approach to developing a viable catalytic elimination of CO and UHC emissions. The third constraint
combustion technology has been described previously (Dalla requires that the catalyst wall temperatures do not exceed their
Betta et al., 1995a). Briefly, the technology involves a staged design limits. This constraint will be exceeded if the combination
system in which a portion of the fuel is consumed within the of catalyst inlet temperaiure aid adiabatic combustion temperature
catalyst, but the final combustion that generates the highest places the operating point above the "maximum catalyst wall"
temperatures takes place in a volume downstream from the catalyst. temperature boundary. Each catalyst stage has its own individual
The scheme is diagrammed in Fig. 1. Initial fuel combustion is temperature characteristics; so the "maximum catalyst wall" limit
accomplished stepwise in two or more catalyst stages, each may not be a simple single line.
designed for its own particular purpose and set of reaction The operating window of any particular reactor design can be
conditions. Typically, about half of the fuel is reacted within the defined on the basis of testing of small scale prototype catalysts,
catalyst stages, and the remainder is burned via homogeneous typically 51 mm (2 in) in diameter. Experience has shown that such
combustion reactions after exiting the outlet stage catalyst. By characterizations, if done under the same conditions of temperature,
isolating the highest temperatures downstream from the catalyst, pressure, flow, and gas compositions expected in practice, are good

-this strategy circumvents many of the issues of high temperature indicators of full scale system performance (Cutrone et al., 1996).
catalyst stability that have deterred other approaches. Extensive -evaluations of prototype catalyst configurations led to

A catalytic combustion system designed according to the the reactor design that was then scaled up for the full scale tests

strategy depicted in Fig. I has a certain range of operating reported here.

conditions over which it will provide the desired low emissions The catalytic reactor consisted of three individually supported

levels. This operating "window" can be described in terms of the stages, each 508 mm (20 in) in diameter Mechanical support was
eyfcor ht eeriet ectrsefrmne--- th ietprovided by large-cell honeycomb disks 13 mm (0.5 in) thick madetwo key factors that determine the reactor's performance --- the inlet provided by large-cell honeycomb disks 13 mm (0.5 in) thick made
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Figure 3. Diagram of GE full scale catalytic combustor test stand.

of Haynes Alloy 214 and attached to the walls of the container. The reports (Dalla Betta et al., 1996; Beebe et al., 1995b). To summarize,
catalyst stages were formed by corrugating strips of oxidation- their roles are:
resistant metal foil 50 mun (0.002 in) thick and then depositing the
active catalytic material as a coating on the strips. The strips were Preburner - The preburner carries the machine load at
coiled in order to form channeled monolithic structures through operating points where the conditions in the catalytic reactor are
which the fuel-air mixture could pass and react on the channel outside of the catalyst operating window. Most often, these are the
walls. The overall length of the catalyst container was 305 mm (12 low load points where the fuel required for turbine operation is
in), with the catalyst itself occupying about 230 mnn (9 in). insufficient for the catalyst to generate the necessary minimum exit
Included in the reactor instrumentation were a dozen gas temperature (cf Fig. 2). As the turbine load is increased,
thermocouples and twenty gas sampling probes arrayed across the progressively more fiieis-directed through the main injector and
inlet face of the inlet stage catalyst to characterize the uniformity of progressively less goes to the preburner. Ultimately, the preburner
the temperature and fuel/air ratio at that location. receives only enough fuel to maintain the catalyst above its

minimum inlet temperature.
COMBUSTOR DESIGN

Testing at full scale has been done in a catalytic combustor Main fuel iniector - This unit is designed to deliver- a fuel-air
system developed by GE for its MS9001E gas turbine. The mixture to the catalyst that is uniform in composition, temperature,
MS9001E combustor operates with a full load firing temperature of and velocity. A multi-venturi tube (MVT) fuel injection system was
1105°C (2020°F) and a combustor exit temperature of about developed by GE specifically for this purpose (Beebe et al., 1987).
1190°C (2170°F). The key components of the test stand at the GE It consists of 93 individual venturi tubes arrayed across the flow
Power Generation Engineering Laboratories in Schenectady, NY, path, with 4 fuel injection orifices at the throat of each venturi.

.are shown in Fig. 3.
There are four major subassemblies in the overall combustion Catalytic reactor - The role of the catalyst was described

system: the preburner, the main fuel injector; the catalytic reactor, earlier; it must burm enough of the incoming fuel to generate an
and the downstream liner leading to the transition piece. The outlet gas temperature high enough to initiate rapid homogeneous
functions of these hardware elements have been described in prior combustion just past the catalyst exit.
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Downstream liner - This is the location of the final combustion order to analyze the fuel concentration at each of the 20 sampling
reactions that complete the oxidation of the fuel and any remaining points at the catalyst inlet.

"-'O in order. to achieve ultra low emissions. In. general, the _ Reactor operation was started by first beating bhe system with
.homogeneous reactions must be completed prior to injection of any the preburner to a temperature above the minimum required by the
dilution air into .te hot gas path. catalyst and then starting fuel flow through the main fuel injector.

This procedure resulted in a smooth lightoff of the reactor with a
Three particularly important features of the combustion system uniform temperature profile across its face. The total air flow and

for the most recent test (June 1996) are indicated with bold type in fuel flows to the preburner and the main injector were adjusted to
Fig. 3. In prior tests, a comparatively cooler region was commonly simulate various load conditions and to estimate the operating

observed at the center of the reactor in the video images, and the range over which the catalyst could achieve emissions targets. The
range of measured fuel/air ratios at the catalyst inlet was broader cataltt could be extigish i ply by turning off the fuel.
than desired (Beebe et al., 1995a). Two changes were made in supply to the MVT injector, and could be restarted just as simply
response fo these'observed non-uniformities. by repeating the startup sequence. During the June 1.996 test, the

First, the low temperature in the center was correlated with a catalyst was fueled and at its operating temperature for a total of
consistently low fuel/air ratio in that area. In off-line tests done at about 9 hours. The inlet and middle catalyst stages had been used
atmospheric pressure, this feature was subsequently attributed to a in earlier full scale tests; so their accumulated exposure to

region of higher than average air flow down the centerline of the combustor operating conditions was in excess of 25 hours.
combustor. The center peak inOthe velocity distribution was most
probably caused by detachment and consequent slowing of the gas RESULTS: UNIFORMITY
flow near the high-angle diverging walls at the preburner diffuser Prior full scale tests showed clearly the necessity for making
section (cf. Fig. 3). Installation of a perforated plate at that location the inlet conditions to the catalytic reactor as uniform as possible.
provided an expedient method of smoothing the non-uniform With the hardware improvements described above, the preburner
velocity profile entering the main fuel injector. and MVT fuel injector delivered significantly flatter profiles- of

Second, bench testing of the MVT fuel injection unit temperature and especially fuel/air ratio than were generated in the
subsequent to the January 1996 full scale test showed variations in earlier tests. A comparison of the distribution of fuel/air ratios
the fuel flows among the 93 venturis. The locations of the outliers measured at the catalyst inlet during the January 1996 test (Dalla
in fuel flow could be correlated with the locations of temperature Betta et al., 1996) and during the most recent test (June 1996) is
extremes in the video images recorded during the January 1996 test, shown in Fig. 4. The target for fuel/air ratio uniformity was ±5%
An extensive cleaning process followed by individual tailoring of around the mean value, or a maximum range of 10%. between the
any remaining off-spec injector orifices resulted in significant highest and lowest of the 20 concentration measurements. The
improvements in the uniformity of the fuel flow through the MVT. range in previous tests was typically about 20%. with some data

Finally, it has been demonstrated consistently in this program sets covering a range as high as 30%. Figure 4a shows an example
(and was again in the most recent tests) that the measured NOx with a range of 21 %; where a sizable fraction of the inlet face was
emissions are derived almost exclusively from the diffusion flame in exposed to fuel concentrations outside of the target range. In
the preburner (Beebe et al., 1995b). Consequently, the NOx levels contrast, Fig. 4b depicts data taken at full load conditions in the
are determined primarily by the amount of fuel burned in the June 1996 test. In this case the maximum measured range of 12%
preburner, i.e., by the preburner temperature rise. Through the was only slightly above the target of 10%, and as a consequence a
course of this development program, the inlet stage catalyst has much smaller fraction of the catalyst was operating outside of the
been modified to improve its operability at lower inlet gas ±5% target range.
temperatures, and thus the temperature rise required from the The catalyst inlet temperature distribution is governed by the
preburner has been steadily' decreasing. These improvements have temperature pattern geora3ted. in the preburner. Other than the
had the intended impact in decreasing NOx emissions, as will be installation of the perforated plate, no modifications were made in
shown below. the preburner section for the recent test. The temperatures measured

with the 12 thermocouples located at the reactor inlet under
TEST PROCEDURE simulated full load conditions typically covered a range of about

Experimental data were obtained over a range of test 18°C (32°F). Although a narrower range is desirable, this
conditions from full speed no load (FSNL) simulation to base load temperature distribution was adequate for the purpose of these
simulation for the GE Model MS9001E gas turbine. The combustor tests.
discharge temperature at the entrance to the first stage nozzles The importance of the inlet temperature and fuel/air ratio in
(T3.95) ranged from 541°C (1006°F) at the FSNL simulation to determining catalyst performance was discussed above in reference
1193°C (2180°F) at the base load simulation. The continuously to the operating window (Fig. 2). Figure 5 shows the boundaries of

'recorded data included flow rates, inlet and exit temperatures and the operating window for the specific catalyst design used in the
pressures, dynamic pressures, and emissions. Additional June 1996 full scale test, as characterized using the same catalyst
temperature data and visual images were recorded via the video configuration in the-subscale tet rig at'Catalytica. The shaded area
system throughout the test. At appropriate test points, conditions represents themost desirable operating range for achieving both
were maintained steady for a period of approximately 30 min in low emissions and low catalyst temperatures. Operating points

above the dashed line are suitable as well, although the higher
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temperatures) from te three most recent full scale tests. Dashed rectangles uniforMS900J E..e perating point can be changed to other inlet

indicate decreasing degree of non-uniformity temperatures and/or other adiabatic combustion temperatures while

The proble m with a broad during successive vull scale tests on ntaiof the inlet conditions for all portions of the catas set accordingly at 1193C (2180°F). A

three separate occasions, within the boundaries of the operating window. This capability

s evident in Figg 5. I November9was demonstfor erated in he testtotal and will bypasse e dicatays t ancussed enters the lo

catalyst wall temperatures at such conditions, while still below RESULTS: REACTOR PERFORMANCE
their maximum, are less attractive from the standpoint of long-term
catalyst durability. Overlaid on the window diagram are dashed Base load CO and UHC performance
rectangles representing the measured ranges of inlet temperatures After the starup sequence described above, the air flow and
and fuel concentrations (converted to adiabatic combustion total fuel-flow were adjusted- to be representative of base loadtemperatures) from the three most recent full scale tests. conditions for a GE MS900J E-combustor. The temperature at the

The problem with a broad distribution of the inlet conditions nozzle box (cf. Fig. 3) was set accordingly at I 1930 C (21807F). A
is evident in Fig. S. In November 1995, for example, the range of portion of the total air flow bypasses the catalyst and enters the botfuel/air ratios measured at the inlet sampling points was so wide gas path at locations downstream from the reactor; so the ratio of
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§ 6 -- -- - - In the homogeneous combustion section downstream from the

catalyst, the rate of CO oxidation is slower than that of the fuelt ---- t- (mostly methane). Thus the UHC emissions are always lower than
°o j =) | j t the CO emissions, and the CO emissions are the most sensitive

2 air -- diff-cu to q indicator of the overall performance of the catalytic combustion

oi _l prssurean15 ; i ' system. During the sequence of test points shown in Fig. 6. the gas

o90 )00 910 920 o30 940 temperature at the catalyst exit decreased as the preburmer (and- -
Catalyst exit T, C catalyst inlet) temperature was lowered. The effect of the catalyst

exit gas temperature on the measured CO emissions is shown in

Figure 7. CO emissions measured at various Fig. 7. Judging from the figure, an outlet gas temperanure above
average gas temperatures at the catalyst exit. about 892°C (1638 0 F) was necessary for the reactor to achieve CO

below 10 ppmv at the outlet of the combustor. UHC emissions were
below the detection limit of the analyzer at all five points shown in.

fuel flow to air flow within the catalyst itself is slightly higher Figs. 6 and 7.
than the overall fuel/air ratio supplied to the combustor. The
amount of bypass air is difficult to quantify with the test stand at Base load NOx performance
full pressure and temperature; it is estimated at 6-12% of the total The discussion of-COFatformance suggests a strategy of

air flow. At 12% bypass, the adiabatic combustion temperature in operating the catalyst (and the preburner) at the maximum inlet
the catalyst would be roughly 1290°C (2350°F) at the base load temperature level commensurate with the overheating constraint on
3perating point. the catalyst walls. A limitation on such a strategy comes from the

At the initial simulated base load operating point (Test Point fact that the diffusion flame in the preburner produces NOx in direct
14) with the catalyst inlet temperature at 463°C (847°F), CO relation to the temperature rise through the preburner. The effect of
:missions were measured to be 2.5 ppmv, and the concentration of the preburner exit temperature on emissions and the catalyst exit
JHC was below the detectability limit of the analyzer. The temperature is plotted in 8. The graph shows the tradeoffs involved
:apability of the catalyst to operate at base load with lower inlet in selecting an appropriate preburner exit temperature for this
emperatures was then investigated by decreasing the fuel flow to particular catalyst system. The best CO performance is achieved at
he preburner and increasing the fuel flow to the main fuel injector the highest preburner temperatures, but at the expense of higher
)y the same amount in order to maintain the combustor outlet NOx emissions~ and higher catalygs wall temperatures than if the
emperature at 1193°C (2180°F). This procedure was continued preburner is operated at a lower temperature. For the base load test
fntil the CO emissions rose above the design target of 10 ppmv (at points depicted in Figs. -6-8, tbh amount of fuel burned in the.-
rest Point 22A). The location of the sequence of five such test
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Equivalent load, % of base load ppmv, another program limiting target. Thus the ability to control
Equivalent laCO levels below the 10 ppmv target was limited by the

Figure 9. Emissions at various test conditions, progressively higher NOx levels produced in the preburer. For
with the conditions expressed as equivalent example, at the lowest-load point of the second group of data
combustor load. ' points, the CO concentration was 14 ppmv The catalyst wall

temperatures were well within their design limits; so an increase in
the preburner temperature could have brought the CO level down

preburner ranged fiom 8% (at Test Point 22A) to 12% (at Test below 10 ppmv. However, the preburner NOx output was already
Point 14) of the total fuel supplied to the combustor. at its limi of 10 ppmv; so the sequence of test points was

It should be remembered that the NOx emissions from this discontinued. Again, a lean premx preburner design would
catalytic combustion technology are derived almost exclusively discontinued. Again, a lean pre.x preburner design wouldcatalytic combustion technology are derived almost exclusively probably extend the catalyst operating window in this situation.
from the prebumer. This result has been documented in pnor full Te third set of data points in Fig. 9 provided a representation

The third set of data points in Fig. 9 provided a representationscale tests (Beebe et al., 1995a; Dalla Betta et al., 1996) and was of the combustor conditions during an actual load turndown. In
likewise confirmed in this work. In the present test stand, the this case, unlike the second group of test points. the pressure and
preburner is a standard diffusion flame device; no modifications air flow were decreased in addition to the decrease in the fuel flow.
were made to reduce the NOx production. To the extent that the This procedure more closely reflects combustor operation. and it
emissions profile of this diffusion flame preburner could be results in a higher fuel/air ratio in the reactor durin turndown
improved by introducing modern lean premixed combustion compared with the simple fuel adjustment procedure used for the
technology, the NOx emissions from the overall combustor system second set of data points. Just as for the second set of points. a limit
would be reduced accordingly. was reached where the CO concentration could not be kept below

10 ppmv without exceeding 10 ppmv NOx from the preburner.
SeveTurnedo ne to inwn performance of However, a stable operating point was achieved that was
Several tests were done to investigate the response of the equivalent to a 78% load condition while producing only 5.3

catalytic combustor to deviations from the base load operating ppmv Nx 8.5 ppv CO, and 1.2 ppmv UC.ppmv NOx, 8.5 ppmv CO, and 1.2 ppmv UHC.
point, particularly to changes that represented a decrease in the
turbine load. The various test conditions (air flow, pressure, RESULTS: TOTAL COMBUSTOR PERFORMANCE
combustor exit temperature) were expressed in terms of their load One of the challenges facing lean premixed combustion
equivalents as calculated for the GE 9E turbine cycle. The technologies is the need to operate near the flammability limit of
emissions measured at a variety of test conditions are shown in Fig. the fuel-air mixture fed to-'Tcoinbustor. The resulting potential for
9 versus the respective equivalent load. As noted above, CO instability in the flame zone can cause pressure pulsations that are
emissions are the most sensitive indicator of reactor performance, manifested as acoustic noise and vibrations in the combustor
and the target limit on CO emissions for this program is 10 ppmv. hardware, both of which are undesirable. In contrast, a catalytic

Figure 9 shows three groupings of data points where the CO combustor does not require a flammable mixture in order to operate.
concentration was ultimately driven above the 10 ppmv program The flameless catalytic combustion is not susceptible to the sorts of
target. The first group of points (numbered "1" in the figure) at the instabilities and dynamics that can occur in lean premixed systems.
100% load condition has already been discussed. The CO Thus a catalytic combustor is expected to operate very quietly, and
concentration exceeded 10 ppmv when the preburner was turned indeed that has been the observation in the full scale tests to date.
down to the point at which the catalyst exit temperature became too Measurements of the dynamic pressure at a full load test point in
low to achieve CO burnout within the available downstream the recent test are shown in Fig. 10. The overall rms level of 3.2 kPa
residence time. The second group of points (numbered "2") were (0.46 psi)--i, comparable to-cuErently installed diffusion flame
obtained by turning down the total fuel now to decrease the combustors and.is significanty below the typical levels in lean
combustor exit temperature. The air flow was maintained at the base pre ed systems.
load value. In order to maintain low CO emissions as the fuel/air The improvements i generating uniform conditions at te

The improvements in generating uniform conditions at the
ratio was turned down the preburner exit temperature had to be ,1 Tratio was turned down, the preburner exit temperature ad to be catalyst inlet were reflected at the combustor outlet as well. The
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points. Data taken under both sets of operating conditions are Pfefferle, W. C., 1975, "Catalytically-Supported Thermal
summarized in Table 1. Combustion," U. S. Patent 3,928,961.

The catalytic combustor system operated quietly and with a
pressure drop through the reactor of about 2.6%. These factors, in
addition to the ultra-low emissions levels, support the feasibility
of installing this technology in an operating turbine system. Such
an installation is currently in progress, with the objective of a one-
year catalyst life.
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DEVELOPMENT OF A CATALYTIC COMBUSTOR
FOR A HEAVY-DUTY UTILITY GAS TURBINE -

tA-; YeN-.Y. . - -

Ralph A. Dalla Betta Martin B. Cutrone Yutaka Furise
James C. Schlatter Kenneth W. Beebe Toshiaki Tsuchiya
Sarento G. Nickolas General Electric Co. Tokyo Electric Power Co.

Catalytica Inc. Schenectady, New York Yokohama, Japan
Mountain View, California

The most effective technologies currently available for CO = Carbon monoxide emissions
controlling NOx emissions from heavy-duty industrial gas tur- DLN = Dry Low NOx
bines are either diluent injection in the combustor reaction zone, FSNL = Full Speed No Load
or lean premixed Dry Low NOx (DLN) combustion. For ultra ISO = International Standards Organization
low emissions requirements, these must be combined with selec- MVT = Multiple Venturi Tube type fuel injector
tive catalytic reduction (SCR) DeNOx systems in the gas turbine MWe = Megawats electical output
exhaust. An alternative technology for achieving comparable NOx = Oxides of nitrogen emissions
emission s levels with the potential for lower capital investment ppm = Parts PerMillionby volume
and operating cos is catalytic combustion of lean premixed fuel SCR = Selective cataltric reduction
and air within the gas turbine The desig of a catalytic combus- UHC = Unbumed Hydrocarbon emissions
tion system using natural gas fuel has been prepared for the GE
model MS90OOE gas turbine. This machine h as a turbine inle INTRODUCTION
temperature to the first rotating stage of over 1100°C and pro- Trends in environmental regulations are necessitating use
duces approximately 105 MW electrical output in simple cycle of clean burning fuels (particularly natural gas), advanced gas
operation The 508 mm di ameter catalyti c combustor designed urbine combustion systems which reduce the amount of NOx
for this gas turbine was operated a full-scale conditions in tests formed during the combustion process and, where emission s
conducted in 1992 and 1994. The combustor was operated for reg ulations e at the single-di NOx levels, use of Sel ective
twelve hours during the 1994 est and demonscated very low Catalytic Reduction (SCR) of the NOx in the gas turbine
NOx emission s from the catalytic reactor. The total exhaust exhaust An example is California where NOx levels of newly
NOx level was approximately 12-15 ppmv and was produced constucted combined cycle plants are regulated to as low as 5
almost entirely in the preburner ahead of the reactor A smalyl ppm (a 15% 02).
quantity of steam injected into the preburner reduced the NOx
emissions to 5-6 ppmv Consequently. the incTnte now exists for development of

a new generation of combustion systems capable of meeting
Development of the2 combustion system as continued with NOx emissions levels of approximately 35 ppm, directly within

the objectives of reducing CO and UHC emissions, unders tand- the turbine, without recourse to downstream enitrification by
ing th e parameters affec ting rea ctor stability and spatial non- SCR in the turbine iexhaus. This new generation of combustion
uniformities which were observed a tlow inlet temperature, and systems should be suitable for turbine s firing at today's turbine
improv ing the structural integrity of the reactor system to a inlet temperatures of approximately 1290°C (at the inlet of the
level requ ired for commercial operation of gas turbines. Design ust stage rotor), with growth potential to the next generation of
modifications were completed and combustion hardware was turbines expected to fire at approximat ely 1427°C. The costs
fabricated for additional full-scale tests of the catalytic combus- associated with heat rate deterioration due to diluent injection,
tion system in March 1995 and January 1996. This paper pre- combined with capital and operating costs required for SCR sys-
sents a discussion of the combustor design, the catalytic reactor tens, provides substantial eonomic inientive to develop ultra-
design and the results of full-scale testing of the improved co n- low NOx combustion systeams orxapplication to combined cycle
buseer at MS900OE cycle conditions in the March 1995 and and cosgeraion power plants incororatinga s turbinera

modifications were completed and combustion hardware was turbines expected to fire at approximately 1427C. The costs

at base load conditions demonstrated by tests performed tat GE for natural gas fue l with
very low emissions of NpOx, CO and UHC. A promising co-s

This ongoing program will lead to two additional full-scale cept for the catalytic rcombustion of natural ts has been devel-
combustion system tests in 1996. The results of these tests will oped by Catalybuticaanaka Kikinzoku Kogyo K.K In general
be availab le for discussion at the June 1996 Conference in terms, the design involves partially reacting the fuel-air mixture
Biringham with Cin the catalytic reactor to generate a gas temperature of

Presen ted at the Interntional Gas Turbine and Aeengine Congress & Exbition
Birmingham, UK - June 1O13, 1996

This paper has been accepted for publication in the Transacti ons of the ASME
Bir.ingham, UK - June 10-13, 1996

This paper hias been accepted for publication int the Transactions of the ASME



about 800-1000°C at the reactor exit. The full adiabatic flame combustion. The preburner also provides the necessary preheat
temperature is reached downstream of the reactor exit via to achieve catalytic reactor ignition and to sustain catalytic com-
homogeneous gas phase reactions. Due to the-relatively low bustion at full load, design point conditions. The prebumer is
temperatures maintained in the reactor (<1000°C), the catalyst designed to operate from machine ignition up to a firing temper-
can include precious metals, and the substrate may be cordierite ature (turbine inlet temperature) of approximately 700°C. which
or metal. Low emissions (i.e.. high combustion efficiency) have is designed as the start of catalytic staging. At this operating
resulted when the temperature of the gas exiting the reactor was condition, the main fuel injector is fueled and ignition occurs in
above -980°C and the peak combustor discharge temperature the catalytic reactor bed. From a machine firing temperature of
was above -1180°C. The concept has successfully demonstrat- 700°C to full load firing temperature of 1 105°C (combustor exit
ed meeting emissions goals by both GE and Catalytica at reac- temperature 1180°C), fuel fIown- fmain-fuel injector is con:
tor subscale sizes up to 75mm (3 in.) in diameter. Most recently, tinuously ramped up while fuel flow lo the preburner is ramped
GE has developed a full-scale catalytic combustor system for its down. In order to minimize NOx emissions, the preburner will
MS9001E gas turbine (firing at 1105°C turbine inlet tempera- be operated at the minimum temperature rise necessary to main-
lure). The combustor incorporates a 508 mm (20 in.) diameter rain a fully active catalytic reactor. Prior investigations by Dalla
catalytic reactor designed and manufactured by Catalytica. Bena, et. al. (1994) at reduced scale have indicated that the min-

imum catalyst inlet temperature required at baseload conditions
COMBUSTOR DESIGN-FOR TEST 1 IN MARCH 1995 is 450°C which would be obtained at a prebumer temperature

The catalytic combustion system design for the March rise under 150°C.
1995 Test I is shown in Figure 1. There are four major sub-
assemblies in the total combustion system: the preburner, the The purpose of the fuel-air preparation system is to pro-
fuel-air preparation system, the catalytic reactor, and the post vide a mixture of fuel and air, or fuel and preburner products of
reactor combustion liner, combustion, to the catalytic reactor bed inlet with uniform dis-

tribution of mixture strength, pressure, velocity and tempera-
The purpose of the preburner is to carry the machine load ture. A multi venturi tube (MVT) fuel injection system was

at operating conditions which yield catalytic reactor inlet tern- developed for this purpose.
perature and temperature rise too low for satisfactory catalytic

Immersion Thermocouple

2 Plac)Fuel Supply
Outer Casing and Suppon Pipe

Prebumer (4 Places) Test Stand Penetration Air Flow Gap
End Cover Catalytic Reactor

Gas Fuel - \ ~ -- ~ \ / MVT Main Fuel Immersion Thermocouple (5 Places)
w set - \ G Spark 8 9 ,22l / Injector / nReaction Zone Linerinlet-J \ \ _^lni~e~~~^-/ / / H ula Seal

Transition Piece

: Nozzle Box

Atomizing Air Axial Uner / _
Inlet Stop (3 Places) L \
(Blanked-Of) Air
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End Cover Fun Pressure

TestStand
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c d~(MS9001E) Support
Structure

Fig. I Catalytic Combustion Test Rig for Full-Pressure Test I in March 1995
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CATALYTIC REACTOR DESIGN ic structure. The active catalytic material was deposited as a
-Ib.' The major challenoejn designing a workable catalytic coating on the foils. The stages were separated and-supported in

T the reactor container by large-cell honeycomb structures. 13combustor for a gas turbine is the high gas temperatures he eacto r container by large-cell honeycomb structures 1
required at the turbine inlet. For example. the GE Model mm (0.42 in.) thick made of Hastello) X for full scale Test I

and Cabot 214 for full scale Test 2. For Test I. the overallMS9001E requires that the combustors generate an exit gas an d C ab oL 314 f o r f ul l scal e Tcs l '. Fo r T est 1 the overall
temperature of about I 193°C (2l80OF). and other models length of the ctaltic reactor was 20 mm int. and the low.
require still higher temperatures. An example is GE's FA class path diameter was 508 mm (20 in.) The reactor for Test 2 had
of gas turbines with turbine rotor inlet temperatures ofapproxi- the same flow path diameter hut the overall length was
mately 1290°C (2350'F). and combustor reaction zone tempera- increased to 305 mm (I 2 in.. Fure 2 is a photograph of the
lures of nominally 1500'C (273' F). Such temperatures' are incstienied.reactor reaifRlfti;n-- inio the test stand com-
well beyond the maximum tolerable for most catalytic materi- bustor for Test I.
als..and this. requirement has in the past prevented application of
catalvtic combustion lechnoloov to gas turbines.

The catalytic reactor promotes the oxidation of hydrocar-.
bons and carbon mono*,le for lean mixtures at adiabatic fame
temperatures below the.hreshold for thermal NOx formation. I

The combustion process is initiated by the catalyst and is cornm- e : i
pleted by homogeneous combustion in the post catalyst region
where the highest temperatures are obtained. Catalytic reactor _
technology development has produced a bed which can operate
with the full fuel and air fow required to operate the gas turbine
while avoiding exposure of the catalyst to high temperatures
which could cause deactivation and damage to the supporting . -
substrate.

Fig. 2 Catalytic Reactor in Containment Can
The catal-ys must he designed to I burn enough of the

fuel to attain an outlet as. temperature sufficient to achieve low
emissions via the downstream homogeneous combustion. and 2) FULL SCALE TEST RIG AND INSTRUMENTATION
burn the fuel in a manner that maintains the catalyst temperature The full scale testing discussed in this paper was conduct-
below the maximum limi of the constituent materials. Some of ed at the GE Power Generation Engineering Laboratory located -
the catalyst design issues have been discussed previously (Dalla in Schenectady. New York. The single burner test stand used
Bella. et.al. 1994). The primary challenge is to maintain the cat- for full-scale (reactor diameter of 508 mm.). full pressure test-
alyst surfaces at temperature well below the adiabatic combus- ing (pressure ratio of I 1.7) of the catalytic combustion system
lion temperature. Traditional catalyst designs do not achieve duplicates a sector of the internal geometry of the MS9001E gas
this: so the choices of catalytic materials for such designs have turbine containing one combustor of a machine set of fourteen.
been limited to ceramics. which are a durability concern in Figure I is a drawing of the full-scale catalytic combustion sys-
heavy-duty turbine applications. ter test rig for Test I installed in the MS9001E full pressure

combustion development test stand. The fuel used for all fired
The present design takes advantage of the unique thermo- testing was natural gas supplied by a local utility company.

dynamics of palladium-oxidation and reduction to control sur-.
face temperatures. Palladium oxide is highly active in catalyz- Gas sampling for emissions concentration measurements
ing methane oxidation, while metallic palladium is appreciably was done continuously. The gas sample was forced through the
less active (McCarty. 1994). The oxide decomposes to the metal sample probe by the pressure differential between the test stand
at temperatures between 780°C and 920°C (1440°F to 1690°F), and ambient. The gas sample was cooled to room temperature
depending upon the pressure. This transition between palladium and the condensate was removed. The sample gas then flowed
oxide and palladium metal can be used to limit the catalyst tem- through a "hot box" to the emissions console via a heated
perature, and this allows the option of using metal catalyst sup- Teflon sample line. The sample was maintained at a constant
ports rather than ceramics. pressure al the emissions console. The gas sample flow rate was

much higher than needed for measurement in order to minimize
The testing reported here was done using catalysts residence time in the sample train. The excess sample was vent-

designed like those used in previous full-scale tests (Beebe. et. ed to atmosphere. All materials in contact with the sample gas
al. 1995). The reactor consisted of three separate catalyst stages, were stainlesssteel glass or Teflon. -
each designed to deliver gas at the appropriate temperature to
the subsequent stage or to the downstream homogeneous corn- TESTRESULTS AND DISCUSSION FOR TEST 1
bustion section. Each stage was formed by corrugating a strip of Experimental data were obtained over a range of test con-
oxidation-resistant metal foil 0.05 mm (0.002 in.) thick, and ditions from full speed no load (FSNL) simulation tobase load
coiling the strip in such a way as to form a channeled monolith- simulation for the E model MS900EA as turbine. The com-simulation for the GE model MS9001EA as turbie. The corn-
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bustor discharge temperature at the entrance to the first stage zone increased. The data show that-duringTthis transition, NOx
nozzles (T3.95) ranged from 543°C (1009°F) at the FSNL simu- emissions drop to a level of approximately I pprmvd, dry. The
lation to-I 1950C (2184 0F) at-the base load simulation. The data- higher than desired NOx was caused by the level of preburner
included inlet and exit temperatures and pressures, dynamic exit temperature required to keep the catalytic reactor fully
pressures and emissions. Additional temperature data and flame active. To demonstrate that the total NOx observed was generat-
visualization were obtained using a video camera system look- ed almost entirely by the preburner; a small amount of steam
ing at the rear face of the reactor through a viewing window in was injected into the preburner reaction zone via the preburner
the transition piece. Reactor operation was started by first heal- fuel nozzle atomizing air passages. Results are shown in Figure'
ing the system with the preburner and then initiating the main 3 as the two points labeled, "stearminjection." These points cor-
fuel flow through the reactor. This procedure resulted in a responto steam to preratios of 1.02 and 1.17.
smooth lightoff of the reactor with a uniform temperature pro- NOx'emissions were 5 ppmvd and-3 ppmvd. respectively.
file across the face of the reactor. The reactor could be cor- which is consistent with existing data for NOx suppression by
pletely extinguished simply by turning off the fuel supply to the steam injection for diffusion flame combustors burning'natural
MVT main fuel injector, and could be restarted by repeating gas (Touchton, 1984). and confirmed that all measured NOx
the startup sequence. One shutdown/restart cycle was performed was generated in the preburner. This was further demonstrated
during the full-scale test. - during the initial test points when fuel was supplied to the pre-

burner but not the catalyst. These points were designed to quan-
NOx Emissions - tify the relationship between the preburner temperature rise and

Figure 3 presents NOx measurements corrected to ISO the resulting NOx production. The total NOx emissions from
ambient and 15% percent oxygen concentration as measured at the combustor are the sum of the NOx produced by the preburn-
the test stand exit, versus average combustor exit temperature er and NOx produced by the catalyst. The contribution of the
measured at the nozzle box. The data show a peak NOx value of catalyst to NOx production was estimated by subtracting the
55 ppmv at a combustor exit temperature 5190 C. The data pre- preburner NOx from the total measured NOx at each test point.
sented in Figure 3 for combustor exit temperatures 519°C and This showed that the overall NOx emissions with fuel supplied
below were taken at a constant pressure of 12.2 ATMA. the to the catalyst and preburner were approximately the same as
base load operating pressure of the MS9001EA gas turbine. Data the levels generated by the preburner alone at the same operat-
for higher combustor exit temperatures were taken at design ing conditions. The correspondence of NOx emission levels ver-
cvcle conditions. sus preburner exit temperature for the two cases is shown in

Figure 4. At base load operating condition, the catalytic reactor
o-- ,o'a,- -------- ~ --- fuel flow was approximately 80 percent of the total combustor

I> ! sC ,„,»»_-„.,-..»,MV~fuel flow. The data show that the catalytic reactor produced
° ^~~i- ~ -'--^ C . bessentially no NOx.

0 RIF

, |0r i

Combustor Exit Temperature , ,

P5ro !.b Es 5 rnsM

The highest level of NOx measured under simulated Fig. 4 Test I, TEPCO/GE Catalytic Combustor, NOx
machine cycle conditions is the 51 ppmvd point at 6260C com- Emissions vs Preburner Exit Temperature at Base
bustor exit temperature. This relatively high NOx level results Load Operatino Conditions
from the diffusion flame in the preburner. Up to this point only
the preburner was fueled with no fuel delivery to the MVT main
fuel injector and catalyst. At 626°C exit temperature, the com- CO Emissions
bustion system temperature rise occurs in the preburner; and as Carbon jnonoxide emissios, shown in Figure 5. are initial-
a result, NOx levels are maximum for machine cycle conditions. ly below 100 ppmvd during preburner only operation, then peak
As the combustor was taken to higher combustor exit tempera- at approximately 3200 ppmvd when combustor exit temperature ...
lures, the temperature rise across the preburner decreased as reaches 930°C during catalyst'staging. Catalyst staging is a tran-
fuel was shifted to the MVT main fuel injector, while tempera- sient condition which occurs between FSNL and base load
ture rise in the catalytic reactor and post catalyst combustion (100% rated load at turbine rotor inlet temperature of 1124°C).
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During this process, combustion system temperature rise was Figure 5 shows considerable scatter in the CO emissions
transferred from entirely within the preburnerto primarily with- levels near base load combustor operating conditions. This is
in the catalytic reactor and post catalyst reaction zone. At the due to experimentation with different preburner exit tempera-
start of catalyst staging, fuel was introduced through the MVT ture levels for a given combustor exit temperature. CO and
main fuel injector and into the catalytic reactor at a low load UHC emissions were found to be very sensitive to preburner
simulation condition while combustor discharge temperature exit temperature. It was necessary to maintain preburner exit
was held constant. Approximately constant combustor dis- temperature above 538°C in order to obtain good CO and UHC
charge temperature is maintained by lowering the preburner exit burnout at the base load operatipg condition.
temperature to compensate for the additional energy released by
the additional fuel introduced through the MVT main fuel mjec- UHe-Emissions - -
tor and reacted in the catalyst and post catalyst reaction zone. At Unbumed hydrocarbon emissions are shown in Figure 7.
the end of catalyst staging, nearly all of the combustion system This data exhibits two distinct peaks. The first peak occurs near
temperature rise has been transferred to the catalytic combustor. 427C and results from preburner combustion inefficiency at
At the base load point, which-occurs at a combustor exit tem- low temperature rise. The major peak occurs near 800°C and is
perature of 1196°C (124°C machine firing temperature), the result of incomplete combustion as the preburner fuel is
approximately 80% oLihe total fuel is delivered to the MVT being reduced during catalyst staging. As more fuel is added to
main fuel injector _ the MVT main fuel injector, combustor exit temperature

increases and UHC emissions decrease to none at the simulated
base load operating point. A data point was taken with combus-
tor exit temperature of 1196°C and preburner exit temperature

jf2~~~ so"°~~~~ " reduced to 448°C. At this point, CO rose to 731 ppmvd and
v',H~~ 2x~ /*~ \f~ \UHC to 1922 ppmv. The reason for this emissions performance

. / \is that the preheat was insufficient to keep the catalytic reactor
fully lit. Partial extinction of the reactor was observed in the

KILOJa~~~~ l s~ r~ \video image and could also be detected in the combustor exit
, .X 0 / \temperature distribution.

10 Wo z oo 6 o6 10 a Woo 100c j ee 7 r 2200 >o 1 o o rI
1l3) l 1 Is 1) 3 i61) ;15Xx f75:91 ) )i eS : I ' (1,20' '3l61" C >

Fig. 5 Test I, TEPCO/GE Catalytic Combustor. CO vs A
Combustor Exit Temperature /

The 3200 ppmvd peak, shown in Figure 5. results from post '
catalyst reaction zone temperature being too low for complete /
reaction of CO in the available residence time. As the reaction
zone temperature increases, CO emissions fall to a minimum
value of 10 ppmvd at the base load operating condition, provided o o o to o .e .o ..
preburner exit temperature is maintained at a high enough level W S ) (I67E) [M n(1I) (3

to keep the catalytic reactor fully active. Figure 6 shows the very
sensitive effect of reactor exit temperature on CO emissions. Fig. 7 Test 1, TEPCO/GE Catalytic Combustor, UHC vs

Combustor Exit Temperature

3 r° I . . -- i-- '- -.At the simulated base load operating point with preburner
,o=~ 1 I +O39 : ; , -- !-'exit temperature at 563°C. the overall conversion of fuel to

s no I !, : __ I ~ equilibrium combustion products was greater than 99.99%.
. I |I .i : |I fiSI based on the measured CO and UHC levels at the combustor

~ *~ j~ ! i . | i '~on°~ I exit. On the basis of the temperatures measured at several axial, ,. !-;-- --l i -' o' stations along the test rig, the fuel conversions were approxi-
0 , . : - ir^ --.- mately as follows: 23% in the preburner. 52% in the catalytic

° 8a, i ;. -° .! |reactor and 25% in the post catalyst reaction zone. Thus, with
__ i, i. . i.. 1. _. ;i i~ ' .catalytic reactor exit gas temnpeatfire-(bulk average) of approxi-

, 6 ,1, . 1... ,5° 'Ad a'r 'W , 1W ;,mately 1000°C- the homogeneous reactions after the catalystfo, )(06) (316) 32 (5o6) 66) t 7 (m 2) (wn t ) (,o *

T_.,,ntRE E were responsible for burning the remaining 25% of the main
fuel flow to equilibrium in a residence time of approximately II

Fig. 6 Effect of Reactor Discharge Temperature on COmilliseconds
Emissions for 11 msec Residence Time
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Dynamic Pressures and Pattern Factors 3. The magnitude of preburner discharge gas temperature

Dynamic. pressure activity measurements:showed that the variation increases with increasing preburnErIemperature
catalytic combustor system had dynamic pressures lower than rise.
production combustion systems currently being supplied with
heavy-duty industrial gas turbines. The highest discrete peak
had a magnitude of 0.00173 MPa, at a frequency of 252 Hz andi .
was measured during a test point with steam injection into the I '-' .

preburner to determine the NOx abatement effectiveness of
steam injection into the preburner, which uses a conventional
diffusion flame burning zone. The maximum overall RMS rnoise\ O
level of 0.00836 MPa was also measured during the preburner .
steam injection experiment. The steam was injected through the
atomizing air passages of the preburner fuel nozzle at a mass X
flow rate approximately equal to the preburner fuel fow rate. [ 0-
Without steam injection;dynamic pressures were approximately , .. ..
0.00139 MPa. -c T -J_ '.. o 0, T 010

Anglo Fono Top Do Cro V-.d l

Combustor exit gas temperature distributions were mea-
sured using an array of fixed thermocouples located in the test Fg 8 Test I,TEPCO/GE Catalytic Combustor Normalized
stand nozzle box. The nozzle box is located at the downstreamReactor Exit Temperature Distribution, Base Lad
end of the transition piece which would be just forward of the
turbine inlet on an actual machine installation. Exit gas temper-
ature data was reduced to a pattern factor number at each fired - .p...21x _ 1

test point. Pattern factor is the ratio of the maximum tempera- " : "
ture variation from the mean divided by the overall combustor
temperature rise. L "

The pattern factor goal for the catalytic combustor system
was 0.10 or less at simulated base load conditions. Data at the
simulated MS9001E base load operating point showed a pattern o

factor of 0.138. Insight into the cause of non-uniformity in the. o
combustor exit gas temperature distribution may be gained by
study of the gas temperature distribution measurements made at c O o o o iol o oiwe xo 1l

,TC 0,, T, 0 . I 0., T _ , I, '
the catalytic reactor exit. Reactor exit hot gas temperature distri- c o oo
bution was measured by eight type B immersion thermocouples
spaced evenly on a circle about 203 mm (8 in.) from the center- Fig. 9 Test I, TEPCO/GE Catalytic Combustor, Normalized
line of the reactor and about 25 mm (I in.) downstream from the Reactor Exit Temperature Distribution, Preburner Only
exit face of the catalyst Figure 8 shows the circumferential dis- Fueled
tribution of reactor exit temperature measured by the 8 type B
thermocouples as a function of preburner temperature rise . The
data for these plots were all taken at simulated base load operat- From these data, Lwas inferred that preburner exit gas
ing conditions; and the data were normalized for plotting by temperature non-uniforirutywas a contributing factor to catalyt-
dividing the local temperature measured by each thermocouple ic reactor exit gas temperature non-uniformity. However, the
by the average value for all eight It can be seen that the level of observed preburner exit temperature non-uniformity was rea-
the highest temperature peak, which is located 300 degrees sonably small as can be seen by the data in Figure 9 with only a
clockwise from top dead center when viewed looking aft. range of approximately 4%, or 22°C; and so the very large
increases with increasing preburner temperature rise. spread in reactor exit temperature (refer to Figure 8) appeared to

be inconsistent with the preburner distribution. This was, in

Figure 9 presents data on circumferential temperature dis- fact, confirmed by a subsequent test in which a static mixer was
tribution from the same 8 thermocouples with only the preburn- introduced in the diffusing section of the preburner before the
er fired. These data are normalized in the same manner as used MVT fuel injector system. The mixer produced a slight
for Figure 8 and presented as functions of prebumer tempera- improvement in the preburner exit temperature distribution, but
ture rise. Some observations based on the data in Figures 8 and resulted in amajor degradati.Qnpf the reactor exit temperature
9 follow: distribution uniformity. These data were the basis for suspecting

that the non-uniform Teactor exi¥ temperature distributions were1. The highest peak in the catalyst exit temperature distribution that the non-uniformI eactor xi temperature distributions were
occurs in a region wherec preburner exit tempera is highy ure non-uniformity, butoccurs in a region where preburner exit temperature is high. - ' -

2. The magnitude of the highest peak in catalyst exit tempera by the non-uniformity of the fuel-air distribution inlet to the2. The magnitude of the highest peak in catalyst exit tempera- ' , _ , *' „ . . 1 *r,
ture distribution increases with increasing preburner tem- reactor face. The latter was affected negatively by non-unifor-ture distribution increases with increasing preburner tem-
perature rise. mity of the hot gas mass flux distribution exiting the preburner

~perait~ure nri~6se.



and entering the MVT fuel system which provides the fuel to
the reactor. This predominant effect of preburner exit mass flux
distribution on the reactorinlet fuel-air distribution was con- Teh peraturys

- '"k.. . Temperatures
firmed by the diagnostic instrumentation included in the next , _.
test, Test 2 described below. It

With this as a backdrop, the relatively cool center section Temperaturee ing
of the reactor seen in Figure 10 was reasoned to be due to lowHigh indo
fuel-air ratio at the center of the reactor caused by higher than -. {
average mass flux at the center of the preburner discharge,. ';-- .
assuming uniform fuel injection by each of the venturis in the _ Low Cata-'" '.ty 4-

MVT. Additional information on reactor exit temperature distri-
bution during the test was obtained using a combustion video Adiabati om tioTeperatubution during (or Fuel/Air Ratio)

system developed by GE. This system monitored reactor exit
surface temperature distributions in real time and uses computer Fig. 11 Test 1, Boundaries of Catalytic Reactor Operating
image analysis to prodce color plots of the temperatures from Window
the digitized video input. Figure 10 shows an example of the
reactor exit temperature'distribution with the preburner and cat- Figure 11 indicates that, for any particular inlet gas tem-
alytic reactor fired. A non-uniform temperature distribution is perarure, a fuel-air ratio below the operating window results in
evident over the cross section. low catalyst temperatures and high emissions of CO and UHC.

On the other hand, a fuel-air ratio above the operating window
causes the catalyst to overheat. If there are variations in the
local temperature and fuel-air ratio across the inlet face of the

iBB^--,~ii~~. .jT;~ li ^reactor, some regions of the catalyst can be exposed to condi-
_ ' =--., !sta "'O tions at the "high emissions" side of the window diagram while

at the same time other regions are near the "catalyst overheat-
ing" boundary. The thermal images of the reactor in operation
suggest that such variations in inlet existed during the Test I.
Non-uniformities make it more difficult to assure that condi-

L°- f
i "Vak r'at e. A6tlions in all portions of the reactor are within the operating win-

dow: so non-uniformities in the combustor limit the degree of
.... ~a.HI:.', flexibility in responding to the fuel-air ratios at changing load

conditions.

Fig. 10 Test 1, Video Image of the Reactor Exit Temperature As can be seen in Figures 5 and 6. CO emissions were very
Distribution low at the base load high firing temperature points, but

increased rapidly as combustor exit temperature was decreased.
Although the overall solution to this CO dependence is to

Any particular catalyst system is designed to have a range include air staging into the combustor design to control fuel-air
of conditions over which it will achieve stable operation with ratio, which will be a part of actual turbine applications, the
low emissions. This operating window is bounded by the fol- very narrow operatingwindow in Test I has been found to be
lowing constraints: due to spatial variaionsacross the reactor inlet face of both pre-

. The inlet gas temperature must be high enough to sustain the burner exit temperature and, more importantly.-fuel-air ratio.
requisite catalytic activity. Figure 12 presents reactor exit gas and foil metal temperature

2. The gas temperature leaving the catalyst must be high enough data for test points 13D and 13E plotted against reactor inlet gas
to promote homogeneous combustion and CO burnout within temperature. Both are base load operating points with very simi-
the available residence time. lar combustor discharge temperatures, but with preburner exit

3. The temperatures within the catalyst stages must be low (thus, reactor inlet) temperatures differing by approximately
enough to provide stable, long term reactor operation. 500F (26 0C). Also shown as dashed lines on Figure 12 are the

maximum allowable foil wall temperature (limit set for foil

Figure 11 shows how these three factors constrain the endurance), the minimum outlet gas temperature required for
operable combinations of inlet gas temperature and adiabatic CO/UHC emissions burnout to less than 10 ppmv. and the cor-
combustion temperature (or fuel-air ratio) over which the cat- respondingominimum out!et wall temperature necessary to
alytic combustor can meet the performance targets. It also achieve the required outlet gas terperature. For test point 13D.
shows how the inlet gas temperature and adiabatic combustion it can be seen that the average-exit gas temperature just equals
temperature interact. For example, a decrease in adiabatic com- the required minimum for low CO emissions (consequently.
bustion temperature can be compensated by an increase in inlet there are regions of the reactor below the required minimum
gas temperature to keep the operating point within the window. exit gas temperature), and one of the foil wall temperature TC's

is in fact below the minimum wall temperature. Emissions for
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Itee ---------------- ,~~date interstage supports made of structural metal honey-
· _ , ..... .-combs and increase the active length/ volume ef the cat-

-* - - .'j -'°*A r~-*-T .y--j--- o-a t -- alytic reactor for lower emissions and increased turndown
-' _ ,E&~ G ... , capability.

:- m ------ E}~ :-~ :i~ i3. A perforated plate was added in the hot gas flow path near
-----. .- --.-- .. the preburner combustion liner exit plane. The purpose of

'*;A .[~B~~~~ this change was to obtain a more uniform velocity distribu--
- - :_______ :: tion( i.e., mass flux distributions) al the inlet to the MVT

.... S. " ?TT'% ' main fuel injector which is expected to result in a more uni-
':'-- D-- ^ : - -; . , for fuel air mixturerstreyidriuibuiion at the catalytic

>-.^. . ~-° ~~'~. -c~ reactor inlet.
.:,- . _ ..-.. '^ .^*' ,o ,,.-. ,-~,,.-..,,,,-- _ _ 4. An array of 12 hot gas immersion thermocouples was

_.t __._-_"_.. ..^.._o. . . .__ added to the inlet face of the MVT main fuel injector. The
objective of this addition was to obtain data on preburner

Fig. 12 Test 1, Reactor Exit Foil and Gas Temperature at Two exit temperature distribution.
Different Inlet Gas Temperatures 5. An array of 12 hot gas immersion thermocouples was

added to the catalytic reactor inlet face to obtain data on

this point are shown in Table I below and are 58 ppmv CO and reactor inlet temperature distribution.
2 ppmv UHC. When the reactor inlet temperature was increased 6. An array of 20 hot gas sample probes was added to the cat-

by approximately 50°F (26°C) to reach test point 13E. the aver- alytic reactor inlet face to obtain data on fuel air mixture
age outlet gas temperature now exceeded the required minimum strength distribution at thecatalytic reactor inlet.
by close to 75°F (40°C) indicating that the bulk of the reactor Viewed From Inlet
was likely now operating above this temperature and the emis-
sions, as seen in Table 1. were reduced to 10 ppmv CO and no
detectable UHC. -"-

Table 1 . .- * \
Emissions at Base Load Conditions

TestPoint 13D 13E 17A -* :.
Combustor Exit T. "C 1193 1197 1194.
Prebumer Exit T. °C 537 563 569 --
Catalyst Exit T. °C 965 1003 1000* co so, r,, a
NOx, ppm @ISO. 15% 02 9 11 5 OT Istzt
COppm 58 10 34
UHC, ppm 2 0 1 Fig. 13 Test 2. Instrumentation Locations at Reactor Inlet

* Steam injected at 0.21 Ib/lb total fuel

MODIFIED COMBUSTOR DESIGN FOR TEST 2 -TEST RESULTS AND DISCUSSION FOR TEST 2
JANUARY 1996 . Test 2 has been...comleted and the available portion of

s we i d io te f e these results are presented here. A perforated plate was intro-A number of changes were incorporated into the full-scale duced at the discharge of the preburner. upstream of the MVT
test rig and instrumentation for the second full pressure devel- fuel injector in an attempt to reduce the preburner exit empera-
opment test of the series Test 2, in order to improve perfor- ture variations and, most importantly, to make the mass flux dis-
mance and provide more diagnostic data to increase understand- prebuer and entering the MVT inector
ing of operational characteristics observed during the first full rection in eir rtioprsetest. A brief description of the changes incorporated more uniform, leading to an expected reduction in fuel-air ratio
pressure test. A b*ef description of the chaes incorpovariations inlet to the reactor. Figure 13 shows the location of the
into the test rig for Test 2 and the objectives of these changes thermocouples and gas sampling tubes at the inlet to the reactor.thermocouples and gas sampling tubes al the inlet to the reactor.follows:
1. The size of the post catalyst reaction zone was increased to4 ured methane concentration mea-Figure 14 shows the measured methane concentration mea-approximately double the original length and volume. The sured at the reactor inlet face for the base case without a perf-sured at the reactor inlet face for the base case without a perfo-

purpose of this change was to increase post catalyst resi- sre etane concentraon
dence time in order to reduce CO and UHC emissions, rated rate. Fgr5 shows the measttredmethane concentrationdence tmein order to reuce and UC emsion distribution with a.perforated plate in place having a 1.5 psi
improve turn-down performance, and permit operation at concentration) dis-lower catalyst inlet temperature for lower NOx. pressure drop. The fuel-a& ratio (or methane concentration) dis-

elowent at nd volum ofpter c latsure forecor inoe etribution is somewhat more uniform, but still shows areas with
2. The length and volume of the catalytic re were significantly lower fuel-air ratios, and some areas with high

increased to approximately 1.5 times the size of the origi- fuel-air. These non-uniformities will be resolved before further
nal design. The purpose of this change was to accommo-
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of the order of 3-5 ppmv without steam injection. These low
=..;*_., 1 08^--^----,~ ioNOx emissions resulted from being able to operate the reactor

1.'08- "'~ra m ^-~-^-~ - at significantly lower preburner exit temperatures. CO and UHC
'l~otz~ °4 r SB^BX_|S^^^1 fi~emissions were approximately 40 and 80 ppmv. respectively.

I-0.96 Table 2 compares the March 1995 and January 1996 overall
0.926 an S0.92 performance results.

4\' / SUMMARY AND CONCLUSIONS

X, 
0 ~x r Since 1990. GE. Cataly'ieaaLTIEPCO have collaborated

in the development of a catalytic combustion system for the
-8.g_ Z41- iMS9001E gas turbine. rated at 104 MWe at a turbine inlet tem-

_perature of 1105°C (E conditions). The system utilizes partial

Fig. 14 Normalized Methane Concentration combustion of fuel in the reacjor section, with completion of
(without perforated plate) reactions in a post-reactor homogenous combustion zone before

_~-:~~~'-~ ~entering the turbine first stage nozzle. Tests at subscale (5cm -

combustion testing. This-is necessary for truly effective reactor 76 cm diameter reactors) have demonstrated single-digit NOx.
operation with a reasonable operating window with acceptable CO and UHC at E conditions.
low CO/UHC emissions, and lower foil temperatures. The data
show the significantly lower fuel-air ratios in the center third of A full-scale test of the MS9001E catalytic combustor was
the reactor compared with the higher fuel-air ratios in the sur- completed in March 1994 and reported earlier (Beebe. et al.
rounding annular two-thirds of the reactor. These data are con- 1995) which demonstrated the potential for achieving proram
sistent with the temperature map shown in Figure 10 which pre- oals. After redesign and hardware fabrication, the catalytic
sents the reactor exit temperature distribution measured by the combustor was tested again in March 1995. The results dis-
video system. The rapid increase in CO emissions seen in cussed in this paper show significant advances over previous
Figure 5 as the combustor discharge temperature is reduced full-scale tests in this program and over other reported work in

below baseload conditions can now be understood on the basis the field of catalytic combustion applied to actual gas turbines.

of the reactor operating map of Figure 11 and the data of Figure Among the major accomplishments of this latest test are the fol-
14. As can be seen from the data, a large portion of the reactor lowing:
is operating with low fuel-air ratio at its inlet which will lead to 1. First full-scale test to achieve full MS9001E turbine cycle
lower than average exit gas temperatures and higher than aver- conditions (1105°C Turbine Inlet Temperature).
age CO emissions. To achieve very low CO/UHC emissions, it '2. Major improvement in reactor mechanical integrity as
was necessary to operate the reactor with a the outer portion measured by minimal distortion of the 508 mm (20 in.)
near foil temperature limits in order to increase the exit gas tern- diameter reactor at the exit of Stage 3 after several hours of
perature emanating from the center third of the reactor to a level operation.
high enough for complete CO burnout. 3. Less than I ppmvd NOx generated by the catalytic reactor.

approximately 9 ppmvd NOx (ISO, 15% 02. dry) generated
Table 2 by the preburner. NOx was reduced to 3-5 ppmvd by the

Combustor Performance Data addition of a small quantity of steam (steam-to-fuel mass
ratio -0.25).

Test I (March 1995) vs. Test 2 (January 1996) - -- .-

Parameter Test 1 Test 2

T3.95 (°C) 1195 1191.
1.10 ' . _ ' ' ' ' -

Tpbexit (°C) 563 433 .0 °

MCP (psig) 188 188 100

Tinlet CD (°C) 349 338\

Air Flow (pps) 53 53 o.8 15 0. O
NOx @ 15% 02 (ppmv) 11 3.50.

CO (ppmv) 10 82 /

UHC (ppmv) 0 43 /0 x

Tgas reactor exit (°C) 1003 908 2 -

·8 -8

However, overall performance was improved over the Test
I results discussed above. A major reduction in NOx emissions Fig. 15 Normalized Methane Concentration
at full load operating conditions was achieved, with NOx levels (with perforated plate)
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DESIGN AND EVALUATION OF A SINGLE-CAN FULL SCALE CATALYTIC
COMBUSTION SYSTEM FOR UL.RA-LOW EMI6SIONSt---
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Solar Turbines Incorporated
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Catalytica Inc.

Mountain View, California

ABSTRACT capable of attaining the emissions goals of the ATS gas turbines. Initial work
The goal of the Advanced Turbine Systems (ATS) program is the focused on the subscale evaluation of catalytic reactors under simulated gas

design and development of high thermal efficiency gas turbines with turbine conditions, and the results from the subscale development tests have
pollutant emissions at single digit levels, through the development of been reported elsewhere (Topical Report, 1996). Following successful
advanced recuperated gas turbines. Following successful subscalc catalytic subscale catalytic reactor testing, a full-scale catalytic combustion system
reactor testing, a full scale catalytic combustion system was designed to be representative of a single can in a multi-can gas turbine combustor
representative of a single can in a multi-can gas turbine combustor configuration was designed. On successful evaluation of this catalytic
configuration. The full scale catalytic combustion system is modular in combustion system, a full set of hardware will be procured for an engine
design and includes a fuil/air premixer upstream of the catalytic reactor and demonstration. This paper discusses the concept and design of a full scale
a post catalyst homogeneous combustion zone downstream of the catalyst catalytic combustion system and preliminary test results from rig testing at
bed to complete the homogeneous gas-phase reactions. System start-up is simulated gas turbine conditions.
accomplished using a clan-premixed (LP) low emissions fuel injector. The
system transitions to catalyst operation using a variable geometry valve that BACKGROUND
diverts air flow into the catalyst at loads greater than 50% of full load. The Catalytic combustion is a Ican-prcmixcd combustion process where a
variable geometry valve is used to operate the catalyst within the narrow catalyst is used to initiateqd promote chemical reactions in a premixed
operating window due to limited fuel/air turdown allowed by the catalyst fuel-air mixture at leaner conditions than are possible in homogeneous gas-
A catalyst design with preferential catalyst coating on a corrugated metal phase combustion. This allows stable combustion of lean fuel/air mixtures
substrate to limit catalyst substrate temperatures was selected for the system. with adiabatic combustion temperatures less than 1650 K, so that NOx
Mean fuel concentration measurements at the inlet to the catalyst bed using emissions less than 5 ppmv can be achieved.
an instrumented catalyst module showed the fuel/air premixing to be within Even though the concept of catalytically stabilized combustion was
catalyst specifications. Preliminary combustion tests on the system were demonstrated in the early '70s (Pfcffcrl, 1975), the technology has not yet
completed. The catalytic combustion system was tested over the 50-to- been applied to field gas turbine combustors. During the initial development
100% load range. Using variable geometry control, emissions goals (< 5 stages, materials issues related to high substrate temperatures, prbblems of
ppmv NOx, < 10 ppmv CO and UHC corrected to 15% 0,) were achieved sintering and deactivation of catalyst, and thermnnal shock resistance
for catalyst operation between 50-and-100% load conditions. The system prevented the successful application of the technology in gas turbines.
was started and operated under part-load conditions using the LP injector. Recent dcvelopment efforts are concentrated on innovative catalyst and
Efforts are under way to accomplish successful transition from LP mode of system designs to circumven- the -non-a.vailability of reliable high
operation to catalytic mode of operation using the variable geometry system. temperature catalysts. There are,cuuently three primary approaches to the

design of catalytic combustion systems for gas turbine combustors: I)
INTRODUCTION systems using high temperature catalysts (e.g. Mn/Ba/La substituted

The goal of the Advanced Turbine Systems (ATS) program is the hexaaluminates); 2) systems where only a part of the fuel is injected
design and development of high thermal efficiency gas turbines with NOx upstream of the catalyst (to limit catalyst temperatures) and the rest of the
emissions at single digit levels over the 50 to 100% load range, while fuel is injected downstream of the catalyst (to obtain the desired temperature
achieving high thermal efficiency, through the development of advanced rise in the combustor), and 3) systems where all the fuel is injected upstream
recuperated gas turbines. Catalytic combustion was selected as an approach of the catalyst and partially reacted in the catalyst bed, and combustion is

Presented at the International Gas Turbine & Aeroengine Congress & Exhibition
Orlando. Florida - lune 2-lune 5.1997



completed in a post-catalyst combustor. The latter two approaches rely on is shown in Fig. I, where a canted _multi-can catalytic system may be
keeping substrate temperatures low to prevent problems of thermal sintering interchanged with a canted annular Iean-premixed system.
and catalyst deaetivation. Other gas turbine integration issues.include engine -
sirt-up, acceleration, part load operation, turndown of catalyst, combustor FULL SCALE SYSTEM DESIGN
cooling, transition.to the turbine section and engine controls. The design of the full scale catalytic combustion system was based on

It is felt that many of the limitations of conventional catalytic . subscale test results. Details of the subscale work are available in a Topical
combustors may be overcome through appropriate combustion system Report (1996), and only a summary of the significant results are given
design. For example, catalyst designs that limit substrate temperatures well below:
below the adiabatic combustion temperature may help resolve the substrate
durability issue. This work presents a new system approach where start-up 1. For all test conditions, tfe contribution of the catalyst to NOx
and part load operation of the system are accomplished using a conventionsl .d measurements wfe nsmmiydess-lhan 3 ppmv. The attainment.
lean-premixed injector, and transition to catalytic combustion is achieved of less than 10 ppmv (corrected to 15% O,) CO and UHC was
using variable geometry design. Further development and evaluation of the highly dependent on a combination of overall equivalence ratio,
system is required before the technology is applied to gas turbine catalyst exit temperature and combustor residence time.
combustors. The catalytic combustor will then be integrated in an existing
gas turbine. One option for integrating a catalytic combustor in a gas turbine

RECUPERATOR

CANTED CAN-ANNULAR
CATALYTIC COMBUSTOR

'.~~~~ I~~ ~ I \ / FUEL - AIR
_I W |^ \ .^- ^ -PREMIXER WITH

VARIABLE GEOMETRY

CATALYTIC REACTOR

POST CATALYST
. ..... COMBUSTOR

C ANTED ANNULAR
LEAN PREMIXED
COMBUSTOR

INJECTOR WITH
VARIABLE GEOMETRY

FIG. 1 - INTEGRATION OF MULTI-CAN CATLYTIC COMBUSTION SYSTEM INTO EXISTING GAS TURBINE WITH
CANTED ANNULAR LEAN-PREMIXED COMBUSTION SYSTEM
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2. Successful operation of the catalyst required very uniform fuel/air completed. The start-up (and part-load) injector islocatcd at the center of the
profiles at the inlet to the reactor. Inhomogeneitics in fuel annular catalyst bed. The system incorporates three valves (with actuators)

:.-", concentration (> 10% peak to peak variation)!cd to catalyst to control the air flow into the part-load injector, catalyst-bed and dilution
damage and high CO and UHC emissions. region. A brief description of the various components of the system is

provided in the following sections.
3 Catalyst fueVair turndown was found to be inadequate for

operation of the catalyst over a wide range of engine loads. Air START-UP AND PART-LOAD INJECTOR
staging is required to maintain ultra-low CO emissions over the Start-up and part load operation of the combustion system is
50-to-100% load range (see Duta ct al., 1997). accomplished using a lean-preinxed fuel injector. The basic concept of fuel

injection of such a fuel injector is shown in Fig. 4, and variations of this
4. In short-term testing, the catalysts showed the desired chemical desigt+ave been used in :rrTh'?f'enissions gas turbine combustor

activity and no observable change in performance between tests, designs (Rawlins, 1995). The injector consists of a swirler and an annular
Multiple light-offsequences were performed, and no detrimental premixing duct into which natural gas is injected using a number of fuel
effects on catalyst performance were observed. injection spokes. The injector delivers a well-mixed fuel/air mixture to the

combustor primary zone. The injector incorporates a central pilot fuel flow
The design of the single can. full scale catalytic combustion system system for light-off and to enhance flame stability at leaner fuel-air ratios at

follows the catalytic and primary. ombustor arrangement of Cowell and lower engine loads. The part-load injector has been designed to meet
Roberts (1995). Engine start-up and operation to 50% load is accomplished combustor air flow requirements at 50% load at the desired pressure drop.
using a conventional Ican-premixid (LP) fuel injector. At 50% load, the
system transitions from LP mode of operation to catalytic mode of FUEL-AIR PREMIXER
operation. Figure 2 shows the scheme of operation of the combustion The subscale catalytic combustion work (Topical Report, 1996)
system. A medium pressure ratio (-9 atmospheres) recuperated illustrated the importance of delivering homogeneous fuel/air mixtures to
thermodynamic cycle (thermal efficiency 40%) is chosen for the ATS gas thc'catalyst A multi-vcnturi premixer design with multi-point fuel injection
turbine. The gas turbine is operated to keep the combustor inlet temperature (using fuel spokes) similar to the work of Tacina (1977) was chosen. A set
relatively constant between 50-and- 100% load. For the present gas turbine of annular static mixers (similar to the ones used in the subscale work) was
cycle, at loads higher than 50%, the catalyst inlet temperature (recuperator also fabricated in order to establish a baseline premixing level for the
exit temperature) is sufficiently high to allow catalyst ignition. This may not combustion svstem.
be the case for simple cycle gas turbines. Operation between 50-and- 100% The narrow catalyst fuel/air turndown necessitated the use of a variable
loads requires a change in the air flow distribution between the catalyst and geometry valve at the inlet to the premixer. The valve is conical in shape,
the dilution region. This allows the catalyst outlet temperature to be kept and serves to change the effective flow area at the inlet to the preinmxe in
relatively constant over the 50 to 100% load range in order to overcome order to modulate the air flow into the catalyst as required. An electric
limitations of narrow fuel-air turndown of the catalyst. The required actuator is used to move the valve using a slider mechanism. Anti-eallilg
combustor outlet temperature is obtained by diverting more air flow into the material combinations (e.g., Nitronic 60 and stainless steel) were used for
dilution section at lower gas turbine loads. critical valve actuation components to reduce the possibility of failure at the

elevated combustor inlet temperatures.
Caualys Outlet

*r- ~-l- i CATALYTIC REACTOR
-|- - *" ~ ~Catalytic reactors similar in design to the ones tested in the subscale

.- [-- -^ _~ ~ work were used in the present work. Details of the catalyst design have also

^t il"0~-- y ou1*'' been reported earlier (Topical Report, 1996). The full scale design
= _, r- ' ~,oA incorporates an annular catalyst enclosed in an annular catalyst container.

< - - -' . . Iso that a part-load fuel ,ilector can be included at the center of the
a , I Caolar tnflc combustor. The catalyst uss aTCrAl-alloy substrate and is preferentially

3i . .. .......- . - ' 1 coated with the active compound (PdO). A combination of this design and
'...''.......'.. C.a.alys l gnition . the unique thermodynamic characteristics of the oxidation and reduction of

---- -1 palladium (McCarty, 1994) allows the catalyst substrate temperature to be
.- -X - *- * - . -- ' "- Comp«BMV maintained at relatively low levels (<1000°C). As part of the overall

development program, durability testing has been carried out on subscalc
-- PARTLOAD OPERATION---. -- CAALYSTOPERATION - -catalyst modules (5 cm diameter). In atmospheric pressure tests, catalyst

activity was sustained for over 8000 hours (duration of the test). Durability
testing at design pressure was limited to approximately 1000 hours, and no

.ENGINE LOAD appreciable reduction in catalyst activity (as measured by the ignition

FIG. 2 -SCHEME OF OPERATION OF GAS TURBINE WITH temperature and emissions) was observed..

CATALYTIC COMBUSTION SYSTEM- _
HOMOGENEOUS COMBUSTION ZONE

A schematic of the full-scale catalytic combustor is shown in Fig. 3. The post-catalyst homogeneous combustion zone is a critical
The system is modular in design and includes the following components: a component of the overall system. Partial conversion of the fuel is completed
fIuelair premixing system upstream of the catalytic reactor and a post in the catalyst, and gas-phase reactions are completed in this combustor.
catalyst homogeneous combustion zone, where the gas-phase reactions are Adequate combustor residence time is required to achieve CO concentration
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SECTIONFIG. 3SCHEMATIC OF SINGLE-CAN FULLSCALE CATALYTIC COMBUSTION SYSTEM

AXIAL GAS GAS INJECTION PREMIX reduction to less than 10 ppmv levels. The combustor size is determined by
SWIRLER MANIFOLD SPOKES DUCT the overall equivalence ratio and catalyst exit temperature. In order to

determine the size of the post catalyst combustor, laminar one-dimensional

\ // pem d flame calculations were performed using the PREMDX code of the

\AIR^ / / ^ >CHEMKIN packagc--(Ke C t al,. 1985). These calculations provide

AIFR \ /_ ____ / reasonable agreement with experimental measurements as seen in earlier

INLET _ =< ,' work (e.g., Vortmeyer, 1996).

- ,COMBUSTOR COOLNG
l: l .Under catalytic combustor operating temperatures (1500 to 1650K),

conventional film cooling is likely to quench "primary" zone reactions and
lead to high CO emissions. The combustor used in the present work was

designed with continuous round wire turbulence generators welded to the
outside of the liner. The design of the turbulence generators was based on
data available in the literature (Norris, 1970; Evans and Noble, 1978).
These data show an average three-fold augmentation in convective heat

transfer whenf compared with *sirilar .geometries without the turbulence
generators. .

FIG. 4 - SCHEMATIC OF FUEL INJECTION IN THE

PART-LOAD INJECTOR INSTRUMENTATION

The test rig includes standard instrumentation to meter all air and fuel
flow rates, pressure and temperature. The catalyst bed is instrumented with
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FIG. 5 - MEASURED OPERATING WINDOW OF CATALYTIC REACTOR

multiple thermocouples to obtain substrate wall temperatures and catalyst established through design modifications.
exit gas temperatures. A water-cooled sampling probe located at the exit The catalyst was designed through subscale tests (5 cm diameter) in a
plane of the combustor (downstream of the dilution holes) is used to obtain high pressure test rig. The operating window of the catalyst was determined
representative (area averaged) gas samples for analysis using standard gas through measurements of temperature and gas concentrations in the post-
analyzers. A set of six thermocouples located near the center (axially) of the catalyst region. The measured operating window is shown in Fig. 5 and
combustor is used to determine the radial and circumferential uniformity of demonstrates some of the ataaages (such as catalyst ignition without a
gas temperatures downstream of the catalyst, and to monitor progress of prebumer) associated with the current engine cycle.
gas-phase reactions. Catalytic combustion tests on the full scale rig were initiated by closing

Similar to subscale work, a catalyst module was instrumented with the central flow control valve and distributing the air llow between the
multiple (-30) sampling probes in order to measure mean fuel catalyst and the dilution zone. Rig conditions were set to the lull-load
concentrations directly upstream of the catalyst. In this test, the catalyst foil operating temperature and pressure (-865K, -8.6 atmospheres).- The
was not coated with the active species so that inadequate prmixing did not catalyst was fueled to achieve the desired fuel/air ratio at full load. The rig
lead to catalyst damage during premixing measurements, was allowed to attain steady-state conditions before a set of data was

acquired. Measurements of exhaust emissions, catalyst wall and exit gas
RESULTS AND DISCUSSION temperatures and combustor exit temperatures were recorded. The rig

Initial work concentrated on measuring the combustor component operating conditions were then changed to simulate off-design engine
effective flow areas as a function of valve position and establishing the operation down to 50% load. The inlet temperature was kept constant
desired flow distribution between the catalyst, part-load injector and dilution between 100-and-50% load. The pressure-was changed to 7.5 atm., 6.9
-region at various simulated engine loads. Following these initial tests, a atm., 6.4 atm. and 5.9 atm. at 80/%, 70%, 60% and 50% loads respectively.
series of premixing measurements was conducted in order to characterize At each test point (100, 80, 70,60, 50% load), data was obtained under
premixing levels at the catalyst inlet. Premixing levels meeting catalyst steady state rig operation. Emissions measurements at various test points are
specifications (<10% peak-to-peak variation in fuel concentration) were shown in Fig. 6. Consistent with subscale test results, NOx emissions
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below 3 ppmv (corrected to 15% 0,) were measured at all test points. In ..
order to meet CO and UHC emissions goals below 10 ppmv (@15% 2), 0 0 1. 0 200 250 300
the air flow into the catalyst was modulated using the variable geometry

valve. Cirnuicnriil location (degces)valve.
Measurements of catalyst wall temperatures and exit gas temperatures FIG. 8 - MEASUREMENT OF GAS TEMPERATURES AT THE

(normalized by the mean temperatures) at 70 and 100% load ar shown in EXIT OF COMBUSTOR
Fig. 7. The catalyst wall temperatures varied from 1145K to 1210K, and
were below the desired maximum temperature of 1273K. The relatively up of the pan load injector was accomplished. The fuel injector was then
unifonn temperature measurements verify the fairly homogeneous fuel-air operated under a number of part load (<50%) operating conditions. In order
profiles at the catalyst inlet. The effects of a well mixed gas mixture at the to evaluate the possibility of heat release in the injector premixing duct (due
catalyst exit are also seen in the relatively uniform combustor exit to autoignition or flashback) at ATS full load combustor inlet temperatures
temperatures (based on 9 thermocouple measurements) shown in Fig. 8. (> 620°C ), a series of combustion tests was conducted with a number ef-
The combustor wall was instrumented with 5 thermocouples equally spaced similar injector designs at similar inlet temperatures in an existing high
in the axial direction. Preliminary measurements showed accetable wall pressure single-injector test rig. Based on these tests, all the injector designs
temperatures (<800C) at 100% load. appeared to be resistant to flashback at ATS full load inlet conditions.

Further investigation of this aspect will be conducted on the full scale
... .... system.

Development efforts are currently underway to allow the systematic
evaluation of the following: a) transition of the system from lean premixed
(LP) mode of operation to catalytic mode of operation; b) effect of air

E- J leakage on catalyst emissions; and c) effectiveness of combustor heat
I v / ~ ^':; : ::^^'^g^^>~-<^ ~ ~ ^~ 'transfer augmentation.in mrr t nping desired wall temperatures.

^e~~~ i/jlr~~ dCONCLUSIONS
-- rd -0.3, simulaed I00oload tc poii (wall) Preliminary testing on a single-can full-scale catalytic combustion

0.9 s-y r' d - 0.45. simulatcd 100% load point (al) sstem representative of a multi-can engine configuration has been
W 0.9 ~- r /d - 0.3, simulated 70% load test point (wall)

Z - r /dsi- 0.45_. simulated 70.% oad test po ( il) completed. Initial test results are encouraging, and more extensiver / d - 0.45. simulated 70% load test xin (gwals)
-1- r d - 0.40. simulated 100% oad teo point (gas) evaluation is under way to explore the viability of the concept. Preliminary
-A r d - 0.40. simulated 70% load ta poi (gas) tests have demonstrated the feasibility of obtaining ultra-low emissions over

the 50-to-100% load range using variable geometry control. Start-up and
0. .... . .. 20 ... . part-load operation of the system using a lean-premixed fuel injector has

0 60 120 lSDO~ 240 M3cO~ ;60 been demonstrated. The catalytic combustion system incorporates several
Circumfernial locaion (deSrees) technological advances over conventional lean-premixed systems, and

lFG. 7 - CATALYST WALL AND EXIT GAS TEMPERATURES successful full scale testing will be-a significant step towards the ultimate
AT TWO OPERATING POINTS goal of using a catalytic combustQr in.a future ATS engine.

After the preliminary investigation of the system under catalytic mode ACKNOWLEDGMENT
of operation, the variable geometry valve was closed to divert air flow into The work was performed as part of the Solar DoE Advanced Turbine
the part load injector. Using a standard torch ignitor (shown in Fig. 3), start- Systems (ATS) program (DoE Contract DE-AC21-93MC30246).
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ABSTRACT The target emissions level for NOx is <10 ppm and in
An operating cycle had been developed for a catalytic many cases <5 ppm. Current technology to meet these
combustion system applied to the Allison 501-KB7 engine. targets requires the use of low NOx combustor technology
This cycle used overboard bleed of diffuser air to maintain a plus post exhaust treatment by selective catalytic reduction.
high fuelair ratio at the catalyst and thus achieve a high This results in high capital and operating costs. Improved- -
combustor outlet temperature with attendant low CO and low cost emissions control technology is needed.
UHC emissions. For the design point of this engine, the
emissions measured at full pressure and temperature in a Most of the current dry low emissions approaches for
subscale catalyst test rig were <1 ppm NOx and <2 ppm industrial gas turbine engines are based on lean premixing of
CO and UHC. Tests over the full operating cycle showed fuel and air and unique ways to stabilize combustion
that the catalytic combustor system would achieve low throughout the engine operating cycle (Razdan, et al., 1994;-
emissions from 20 to 100% load. McLeroy, et al., 1995). There is, however, a lower limit to

NOx emissions achievable with conventional methods for
The use of catalytic.combustion on a high efficiency gas combustion of lean- pmied fuel/air mixtures. This is due
turbine engine design was also evaluated. Pressures up to to the fact that there is a lower limit to fuel/air equivalence
20 atm and combustor outlet temperatures up to 1500°C ratio (about 0.5 for natural gas) below which combustion
(2730 0F) were demonstrated with NOx emissions <2.2 ppm becomes unstable in practical gas turbine combustors. At
and CO and UHC <2 ppm. These results show that very low fuel/air ratios, it is impossible to practically
catalytic combustion is a viable technology for application stabilize combustion with conventional methods such as
to a high pressure, high temperature industrial gas turbine recirculation through swirlers, transverse primary jets or
engine design. bluff bodies. One technology that can stabilize the

combustion of ultra-lean fuel/air mixtures is catalytically
stabilized combustion. A catalyst can stabilize combustion

INTRODUCTION at equivalence ratios substantially below 0.5, thus limiting
Substantial past and present work is directed at reducing the the maximum temperature to- le-ss then the threshold of
NOx emissions from gas turbine engines. This objective is thermal NOx production, approximately 1550°C (2820°F).
driven by the increasingly stringent requirements imposed
by regulatory agencies in ozone nonattainment areas, by A new staged catalytic combustion technology has been
Best Available Control Technology (BACT) determinations developed by Catalytica, Inc. and Tanaka Kikinzoku Kogyo
under the Prevention of Significant Deterioration (PSD) and has been described in recent publications (Dalla Betta, et
regulations for NOx and under the Clean Air Act legislation. al., 1994). This technology is applicable to a wide range of

Presented at the International Gas Turbine and Aeroengine Congress and Exposition
Houston, Texas - June 5-8,1995



gas turbine designs including high pressure and high firing Fuel Inlet
temperature machines . tombuson o n

...... ... Air stage stage

'This catalytic combustion technology has a range of
-desirable operating conditions where ultra low emissions are
obtained. These conditions must be matched to the engine . ,urace
combustor operating conditions. In addition, the gas turbine
must be started up and brought to conditions within the E ,.---

operating regime of the catalytic combustion system prior Gas

to initiation of catalyst operation by applying fuel to the - .
catalyst inlet. Engine cycle calculations have been done for
the Allison 501-KB7 industrial gas turbine engine to specify FIGURE 1 SCHEMATIC DIAGRAM OF CATALYTIC
the combustor operating conditions during start up and COMBUSTION SYSTEM IN WHICH THE CATALYST
loading of the machine.- These conditions were then SUBSTRATE TEMPERATURES ARE LIMITED AND
matched to the catalytie: combustion system operating COMPLETE COMBUSTION OCCURS AFTER THE
regimes and the engine eycle and combustor operation CATALYST.
modified as required to define several possible operating
cycles for the catalytic combustor equipped engine. These A new approach to catalytic combustion is shown in the
cycle calculations are presented and the required combustor schematic of Figure 1. The full fuel air mixture to achieve
and turbine modifications discussed. Also, the catalyst the required combustor exit temperature is fed to the
operation over the required range has been demonstrated. catalyst. Reaction on the catalyst results in a rise in the

catalyst substrate temperature but the temperature rise is
limited to a relatively low value. The gas temperature rises

CATALYTIC REACTOR DESIGN due to heat transfer from the hot catalyst substrate.
Catalytic combustion of well premixed fuel air mixtures has Subsequent stages may be required with higher wall
been shown to produce very low emissions, typically in the temperatures to achieve the required catalyst outlet gas
range of I ppm NOx. However, this technology has not temperatures. The partially combusted fuel air mixture then
been commercialized due to poor performance of the catalyst exits the catalyst and is combusted in a homogeneous gas
systems at the high operating temperatures required by phase reaction that causes the mixture to reach the full
modem high efficiency gas turbines. adiabatic combustion temperature.

In traditional catalytic combustion systems, the fuel/air Several important aspects of the system design are:
mixture necessary to achieve the required combustor outlet Inlet Stae
temperature is fed to the catalyst The diffusion controlled - Designed to maintain a very low wall temperature
reaction rate on the catalyst raises the catalyst surface - Low substrate temperature makes possible a stable
temperature to the combustor outlet temperature. For very high catalytic activity necessary for catalyst
modern high efficiency gas turbines with turbine inlet operation at the-ampressor discharge temperature
temperatures of -1100 to 1250°C (2010 to 2280°F), a
combustor outlet temperature of 1200 to 1400°C (2200 to Outlet Stage
2550°F) or higher is required. This would subject the Can be designed with a higher substrate
catalyst to extreme abuse, causing problems such as: temperature to provide the required catalyst outlet

Thermal sintering of support surface area gas temperature
Thermal sintering and vaporization of active Lower catalyst activity is acceptable since a higher
components such as noble metal inlet gas temperature is provided by the inlet

· Thermal shock fracturing of ceramic supports catalyst section

In addition, this technology would be difficult to apply to Homogeneous Combustion Reoion
the next generation of high efficiency gas turbines since the Localizes the high temperature after the catalyst
higher turbine inlet temperatures, approximately 1400- Completes combustion of the fuel and burnout of -
1450°C (2550-2640°F), would require further development CO and unburned hydrocarbons to the required
of ceramic supports and catalysts to withstand these higher levels
temperature conditions. · Produces the required combustor outlet temperature
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Pilot Stage Mixing Stage - Dilution Stage
Air Flow Air Flow Air Flow
11.4% 64.6 - 24.0% -

Pilot Starter/ Premixing/ Post Catalytic
Pre-burner Preheat Catalytic Combustion Dutong
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t--.- I
1623<F 850'F 2390'F 2040F

Starter Fuel Main Fuel
7.4% 92.6%

FIGURE 2 SCHEMATIC OF MULTIPLE STAGE ULTRA-LOW EMISSIONS CATALYTIC COMBUSTION
SYSTEM

This system design can provide many advantages: swa
* Low catalyst temperatures can reduce or eliminate many

of the deactivation mechanisms that could limit catalyst ,Uak Fu
life

* Allows the use of a wider variety of substrate and P e ( rrt v nM n
catalyst materials tytcc wfienzo

* Substantially reduces or eliminates the problems
associated with thermal shock fracture of substrates
during start-up, shutdown, or turbine trio type operations

* Technology can be adapted to higher combustor outlet
temperatures without changes in catalyst materials

The catalytic units used in this work consisted of multistage
corrugated metal supported monolithic structures that would
provide a catalyst with a low pressure drop under the high
gas flow during full load operation., The catalyst is a FIGURE 3 CROSS SECTION SCHEMATIC OF THE
washcoat layer on the surface of the metal support, the ALLISON 501-K ENGINE AND THE CATALYTIC
washcoat consisting of a precious metal components and COMBUSTION SYSTEM ARRANGEMENT
other additives on a high temperature thermally stable high
surface area oxide support. Performance details and other shown as a combustor lner mounted premix injectors as
aspects of these catalysts have been presented previously one possible approach. Other catalyst fuel injector system
(Dalla Betta, et al., 1994b). designs are being investigated (Puri, et al., 1995).

Preburner
DESIGN OF COMBUSTOR The prebumer is necessary to start the gas turbine and bring
The combustor must operate in several stages shown it up to full speed or part load where the air fow and
schematically in Figure 2. A schematic design showing one compressor discharge pressure and temperature are in the
possible configuration applied to the Allison 501-KB series required range for catalytic operation. The pilot stage can be
engine is shown in Figure 3. This engine, a can-annular operated in a lean/semi-premixed mode to establish stable
aeroderivative design, is being developed as a single external combustion in this zone. -Lean-premixed operation is
combustor configuration in a DOE/Allison sponsored desired to minimize-the NOx-production. At the design
program. This basic configuration will be used for the point for the Allison 501-KB7 engine, about 11% of the
initial field testing of a catalytic combustion gas turbine total compressor discharge air and about 7% of the total fuel
engine. In Figure 3 the catalyst fuel injector system is enters the pilot/preburner stage. At design point, this fuel
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flow will raise the compressor discharge temperature to the i i i *

level required by the catalyst for stable combustion. -: -o
'»<» * i *I -- A--Prutnor Ea * ™

'-Catalyst fuel injector/premixer - J -- o-.P c
Figure 3 shows the catalyst fuel injector as multiple ^ - - - "oM

premixing modules. The design of these modules is such /
that the premixed fuel/air and the hot combustion products i -
of the pilot stage mix quickly to achieve uniform preheat 150
temperature and velocity required by the catalyst stage.
Approximately 65% of the air and 93% of the fuel is, ''--
introduced at this point. ,

Catalyst - . . -.........
20X 40% 60% 8X hoe 20%20% 40% GO% BO% 100%

At the catalytic stage, premixed fuel and air at a temperature - po d.V '
of about 450°C (850°F) enter the catalyst where partial
combustion of the fuel takeSplace. The catalyst is designed FIGURE 4 TEMPERATURE DISTRIBUTION WITHIN
to limit the catalyst temperature to less than 1000°C A CATALYTIC COMBUSTION SYSTEM AT VARIOUS
(1830°F), and the gas exiting the catalyst is at a POINTS OF A 501-KB7 ENGINE CYCLE
temperature in the range of 850 to 950°C (1550 to 1750°F).

Homogeneous combustion stage air flow, 24% of the total design point air flow, is injected
The post catalyst homogeneous combustion stage is after the post catalyst burnout zone and can be used for
designed with the required residence time to complete the transition cooling and dilution injection.
burnout of the remaining fuel and raise the gas temperature
to the level required to initiate rapid homogeneous This combination of fuel and air splits satisfies the basic
combustion. To achieve efficient homogeneous combustion catalyst system operating requirements at base load. As
in the post-catalyst zone, quenching effects at the walls that fuel flow is reduced to decrease load, the post catalyst
may result in high CO and UHC levels would be minimized homogeneous combustion zone temperature decreases. At a
by using a thermal barrier coated hot combustor wall design temperature of approximately 1150°C (2100°F) the CO

burnout becomes sufficiently slow that the CO emissions
Dilution zone will rise to unacceptable levels. To maintain low
Dilution air is added at the end of the homogeneous emissions, the fuel/air ratio must be maintained. Properly
combustion zone to control temperature level and exit designed overboard air bleed or dilution area modulation can
temperature pattern to the power turbine. Some of this air be tailored to provide nearly constant fuel/air ratio over a
may be liner or transition cooling air. wide power range. A cycle using overboard air bleed was

evaluated and is shown in Figures 4 and 5. This cycle
COMBUSTOR OPERATING CYCLE includes:
A thermodynamic engine cycle analysis was performed for a. Only the preburner is--lled -from start up, through
the Allison 501-KB7 engine. The first step was to adjust idle and up to 20% power. The catalyst inlet
the air flow and fuel flow splits in the combustor to achieve temperature during start up is maintained below
the required temperatures and fuel/air ratios at the design 800°C (1450°F) minimizing thermal stressing of the
point These air and fuel splits are shown in Figure 2. The catalyst
air flow is split so that a total of 76% of the air is injected
up stream of the catalyst. At the design point fuel flow, b. At the 20% power point, the fuel-is transitioned from
this would provide an adiabatic combustion temperature of the preburner to the catalyst. Simultaneously
1310°C (2390°F) in the post catalyst homogeneous overboard air bleed in ramped up to 21% of the total
combustion zone which would give rapid and complete CO compressor air flow as shown in Figure 5. The air
and UHC burnout Next, the fuel is split between the bleed raises post catalyst homogeneous combustion
preburner and the catalyst fuel injector so that the zone temperature toa level that would be sufficient to
compressor discharge temperature is increased from 392°C to fully combust CO and UHC to the required emission
450°C (737°F to 850°F) at the catalyst inlet The remaining levels.
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nGURE5 DIFFUSER AIR OVERBOARD AIR BLEED RGURE6 ESTIMATED HEATRELEASERATE

AND FUELAIR RATIO AT THE CATALYST INLET TH AND WTHOUT DIFFUSER AIR BLEED

FROM 0TO 100% POWER

Pressure

se2%2% -0% 6%o 00

constant fuel/air ratio at the catalyst At 80% power, ELetr c |atalyst uel esamnpleg probes |

. the air bleed is zero.

dc From 80% power to full load, the fuel is increased

The post catalyst homogeneous combustion zone '
temperature increases from 1175 to 13100C (2150 to Alrsupply Sc sustate

23900F). mixers thenncouples

One negative consequence of the overboard air bleed is that FIGURE 7 SCHEMATICDIAGRAM OFHIGH

efficiency is reduced as represented by increased heat relese PRESSURE TEST RIG TO EVALUATE CATALYST

rate needed (Figure 6). As the overboard air bleed is initialed PERFORMANCE

at the transition to catalyst operation, the engine efficiency

decreases because -the mass flow through the turbine
decreases. Whe the air bleed is reduced at higher load, the for these conditions and was evaluated in the high pressure

engine efficiency approaches the base engine efficiency test rig at Catalytica's facilities in Mountain View,

This may not be a serious problem in most applications California A schematic diagram of this facility is shown in

where engines run at or near maximum power where no

modulation. This approach is being evaluated.
This rig was used to est the catalyst performance over the

operating points defined by th e ecalculatios described

PERFORMANCE OF CATAL YT IC above. The test was run as follows

COMBUSTOR SYSTEM OVER OPERATING -

CYCLE a- The pressureand airG flow were set to be consistent

The operatin cycle described above defines ite pressure, air wih the proposed operatin points.

flow, fuel flow and inlet temperature for each load point

from 20% to 100% load. A catalyst system was designed
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- 1500
0o 10Catalyst inlet temperature = 450C APPLICATION OF CATALYTIC COMBUSTION

1400- Operating region TO THE ALLISON ATS GT ENGINE DESIGN

CD 1300- The ATS program (Department of Eenergy Advanced
;7|~:^^^^^^^^ Turbine Systems Program) for industrial gas turbine engines

1200/ establishes specific goals for efficiency and emissions. The
_= 11 0 0 i///////mg^required high efficiency can be achieved by a gas turbine

0/~ ~ 1100- * /^///?fw/^/////////design operating with a high turbihe'mlet temperature and at
o^~~ 1000Operating line high pressure. The catalytic combustion technology

.
1000

' descitled above was eiauaTe at:igh pressure and high
EO temperature to assess its range of applicability.
U 900- , · , - . . .

0 20 40 60 80 100
Typical operating conditions and performance are shown in

Load (%) TableTable 1.

FIGURE 8 OPERATING WINDOW MEASURED
FOR ALLISON 501-KB7 OPERATING CYCLE USING TABLE 1 PERFORMANCE TEST AT POSSIBLE ATS

OVERBOARD AIR BLEED CONDITIONS

Conditions
b. The electric preheater was set to provide an air Pressure 20 arm

temperature consistent with the compressor discharge Catalyst inlet temperature 500°C(930°F)
temperature, and the preburner was used to raise the Catalyst inlet gas velocity 9.3 m/s
temperature to 450°C ( 840°F). Combustor outlet temperature 1450°C(2640°F)

c. Fuel was added to the catalyst fuel injector and Performance
increased until homogeneous combustion occurred in Emissions (dry at 15% 02) NOx - 1 ppm
the post catalyst region. When the emissions probe CO < 2 ppm
showed a CO and UHC level < 10 ppm, this fuel/air UHC < 2 ppm
ratio would establish the bottom of the catalyst
operating window. The gas sampling probe was
placed at a location consistent with the practical
length of the post catalyst homogeneous combustion These data were collected for a catalyst designed for
zone. operation at high pressure and high combustor outlet

temperature. Stable catalyst operation was obtained with
d The fuel was increased further until the catalyst very low emissions levels. NOx emissions were -1 ppm

reached its upper temperature limit. This would with CO and UHC- be1_7-2 ppm at a pressure of 20 atm
establish the top of the catalyst operating window. and a combustor outlet temperature of 1450°C (2640°F).

NOx emissions were measured over a range of pressures and
e. These measurements were repeated at several load temperatures and the data are presented in Figure 9.

points. In general, the combustor outlet temperature
representing the operating window top and bottom It should be noted that at temperatures in the range of
was repeatable within +25°C (45°F). 1500°C (2730°F), the NOx emissions are only 2.2 ppm

(dry, corrected to 15% 02). This is substantially below the
The operating window determined in this manner is shown levels demonstrated for lean premixed systems. In addition,
in Figure 8. This operating window is specific for the the NOx level is independent of pressure over the pressure
catalyst configuration used in these tests and can be shifted rane of.12 to 20 ami. Thisjs expected for this system
somewhat by changes in the catalyst design. The operating where the NOx is formed in te homogeneous combustion
line defined by the operating cycle described above is also process downstream of the catalyst These data suggest
shown. The proposed cycle falls within the operating that NOx production at even higher pressures would be in
window of this catalyst design over the entire simulated load the same range, that is, less than 2.2 ppm for combustor
range. outlet temperatures of 1500°C (2730°F) or less.
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Catalytica Combustio!.Systems, Inco,- Sla.v. Pharmaceuticals,
Inc. provides drug development and product manufacturing to the
pharmaceutical industry and Catalytica Advanced Technologies,
Inc. serves as an incubator for new catalytic technologies for
industrial applications. Catalytica has a market capitalization of

about $800 million and 1,400 employees.

Find Catalytica on the worldwide web at: www.catalytica-inc.com

CATALYTICA COMBUSTION SYSTEMS, INC.
Catalytica Combustion Systems (CCSI) develops and manufactures
advanced combustion systems for gas turbines, based upon the
breakthrough technology called XONON T (pronounced Zo-non)..
The XONON Combustion System reduces NOx emissions from gas
turbines to less than 3 ppm and offers the most economic and
efficient alter-native to reduce emissions without impacting turbine _
performance.

The first commercial installation of a gas turbine with XONON has
begun at Silicon Valley Power in Santa Clara, California.
Performance results will be reported periodically on the Caltaytica
webpage.

.....--.. I.
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XONONTM COMMERCIALIZATION STATUS

BASELINE PERFORMANCE RESULTS
A prototype of the XONON Combustion System (XONON-I) was
operated in a test cell at Tulsa, Oklahoma, to establish baseline
conditions. At Tulsa, over 110() operating hours and 220 starts,
XONON was prov en to reduce NOx to less,1 han 3 ppm and CO and
UHC to less than 10 pp(.m w\ithout affectin enine performance.

SILICON VALLEY POWER PLAN
As the next step in commnercialization,
XONON-1 was installed on the power
grid at a municipally owned electric
utility- Silicon Valley Power in Santa
Clara, CA - and operations began in the 40'
quarter of 1998. The plan:

* Re-establish baseline conditions at this
site and set-utp for continuous
operation.

* Install XONON-., the beta version of a
commercial comlbustor.

* Operate for 8,()()) hours.
* Obtain further ev idence of reliability.

durability and maintainability. XONON1 installed aSilicon Valley Power

UPDATES
After setting up for continuous operation and completing the air
permit compliance testing in the 1' quarter of 1999; XONON-2 was
installed, and performance was re-validated, again achieving less
than 3 ppm NOx and less than 10 ppm CO and UHC.

This comb taLrhas been instrumented to
monitor operating conditions and to obtain
additional data on reliability, durability and
maintainability beginning in the 2"a quarter
of 1999.

This operating data is being used for the
commercial application of XONON for the
Kawasaki turbine and other gas turbines.

We will report act!al performance results
periodically on our web page at:

*1 - www.cnalijt ica-inc.con.

XONON-2 installed
with test instruments

_;~0 0_



GLOBAL CLIMATE CHANGE

Global climate change or global warming is one of the major
environmental issues. World leaders met in Kyoto, Japan in
December 1997 and developed an international approach to address.
this international concern. -

THE PRIMARY CONCERN-CO 2

The theory is that certain gases in the atmosphere (greenhouse
gases) reduce the amount of heat that the earth radiates into space.
The concentration of these gases is thought to impact the surface
temperature of the earth, causing adverse environmental
consequences including flooding of lowlands, changes in weather
patterns and long-term famines.

Of these gases, carbon dioxide (CO2) is the primary concern. This
gas is produced by the combustion of fuel that contains carbon, and
it is absorbed into plants in a process called photosynthesis. The
carbon absorbed as CO, forms the new plant structure such as wood
in trees, while the oxygen (O0) is returned to the atmosphere.

Most energy to power our industrialized society today comes from
fuels that originated as plant matter, and when these are burned,
the carbon is again oxidized into CO,. As a result of the increased
use of energy in recent years, the CO, content of the atmosphere has
been increasing at an accelerating rate.

CONTRIBUTORS OF CO2

Some fuels, such as coal, derive most of their energy from the
carbon in the fuel (coal is primarily carbon), while others, such as
natural gas, derive only a portion oi'FiHirenlergy from the carbon. In
natural gas, most of the energy comes from the combustion of the
hydrogen, which forms water when it burns.

When burned, natural gas produces only 59%. as much CO, as coal
and 80%., as much CO 2as oil.

REDUCING CO2

The primary tools to reduce the concentratrio-h of CO,-the primary
greenhouse gas-are:

(Continued on back)



REDUCING CO2 (Continued)'

* Stop the clearing of rain forests
* Increase the forestation of the earth

-* * Reduce energy consumption -
* Switch fuels to those that produce less CO, (e.g. natural gas)
;* · Use more renewable energy sources which do not change

the net CO,

And two of the best ways to reduce energy consumption are to
use more: ' -

* Gas turbine cogeneration
* Very efficient gas turbine combined-cycle power generation

Both of these power generation technologies usually bum natural
gas fuel. If a power generation company, or a company that uses a
lot of heat and power, replaces a coal (or oil) burning system with
a gas turbine system, there would be two impacts on CO,
reduction. The first impact would be the increase in efficiency-
burning of less fuel. The second impact is that the fuel would
decrease the CO, per unit of heat produced.

AN ENABLING TECHNOLOGY

The XONON'M Combustion Systemr is an enabling technology in
that it allows power generation companies and industrial power
generators to permit natural gas burning gas turbines to replace
less efficient coal or oil burning systems. The change in fuel and
the increase in efficiency serve to reduce CO, emissions. XONON
is the most cost effective air pollution control system available for
industrial gas turbine engines: NOx less than 3 ppm with carbon
monoxide (CO) and unburned hydrocarbons (UHC) less than 10
ppm.



TECHNOLOGY OPTIONS FOR
NEW LAER/BACT REQUIREMENTS

TR'E NEW REQUIREMENTS
Current U.S. air regulations for new gas turbines are resulting in
permits in the range of 3 to 25 parts per million (ppm) NOx for both

LAER and BACT requirements. Recent actions by the EPA and state

regulators in several areas of the U.S. indictate-that required NOx

levels are moving to the lower end of this ra

As air emission requirements tighten, new technologies will be
required to meet them.

NOx CONTROL OPTIONS
There are two approaches to meeting the new LAER and BACT
requirements of less than 5 ppm NOx-one is to prevent NOx
formation, and the other is to clean it up in the exhaust. A pollution'
prevention technology, such as XONONTM Technology, is preferred
because it minimizes production of NOx within the combustor
itself. Clean-up systems-selective catalytic reduction and
SCONOX-are large, expensive units added to the gas turbine
exhaust to remove already produced pollutants.

FEATURE SCR ' SCONOX XONON

Emissions (ppm)< 3 < 3 < 3

Environmental / Many Some None
Safety Impacts

Application Some Many None
Limitations

Cost Impact High Highest Low

Proven in Practice Yes In process In process

Selective catalytic reduction (SCR) is -a pollution clean-up
technology that is applied to gas turbines that already
incorporates a lean-premix (LPM)' combustion system. SCRs
have been used successfully with gas turbines for years-
However, they do cause many adverse environmental impacts.

(Continued on back)

' IPM alone reduces NOx levels to 15 to 25 ppm.



SCRs use ammonia, a toxic and hazardous substance that
requires special handling and permitting and results in
ammonia slip (a toxic emission). The SCR catalyst contains
toxic metals that must be disposed of as a hazardous waste. In
addition, the high costs of SCR-units have made new projects
less feasible, and applications are limited to gas turbines
operating within specific temperature ranges.

* SCONOX, a newer clean-up technology, also incorporates
LPM and seems to have overcome some of the adverse
environmental impacts of SCR since it doesn't use ammonia.
At this time, however, information on SCONOX is limited.
Environmental and safety impacts need to be clarified, and
application limitations must be addressed-SCONOX can
only be applied to gas fuel units with heat-recovery systems.

* The XONON Combustion System is a pollution prevention
tech-nology proven to achieve less than 3 ppm NOx without
producing any adverse environmental impacts. It eliminates
the need for an SCR or other expensive clean-up system since
it combusts natural gas at temperatures below that which NOx
can form without impacting turbine performance. Recent
results from a test of XONON on a Kawasaki gas turbine
engine have proven to be less than 3 ppm over a wide range of
field conditions. Other full-scale demonstrations have also
been conducted with GE and as part of the Advanced
Technology System program (Solar Turbines and Allison
Engine Company).

SUPPORTING NEW TECHNOLOGY
New technologies, such as XONON, continue to be proven in
practice and offer significant reductions in NOx emissions. The
better economics of XONON can also facilitate the financing of
new power plants.to replace older plants that are environmentally --.... .
harmful and produce substantially higher levels of air emissions.

Air emission regulators can play a big part in the process of
establishing new technologies. By working with users and
manufacturers, regulators can support short-term field trials
required to adapt new technologies to different turbines.



REGULATORY TRENDS

Today, U.S. gas turbine emission iegulations require new-installations

to meet NOx emission levels of 3 to 25 parts per million (ppm)
depending on location, attainment status and size of the installation.
The general trend is toward the lower end of this range with permits
in non-attainment areas requiring single digit NOx levels for all new
permits. -

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS)

In the 1970s, the EPA established allowable ambient concentrations of
criteria pollutants including nitrogen oxides (NOx), particulate matter
(PM) and ozone. While all areas in the U.S. have attained compliance
with the NOx standard, most of the population today lives in areas
that are not in compliance with the ozone or PM standards. NOx,
which is the primary pollutant of concern from gas turbines, is
involved in the formation of both ozone and PM.

The standards for PM and ozone were revised in June 1997. A new-
PM 2.5 standard has been established and will target NOx emissions
as the primary precursor. This standard will have significant impact
on sources of NOx, and thus gas turbines, beginning 2005.

'The impact from the changes to the ozone standard will be in 2003.
These changes have more than tripled the number of counties that
will be non-attainment for ozone; since NOx is a precursor to ozone,
gas turbines will be impacted. The impact will be in the form of
Lowest Achievable Emission Rate (LAER) determinations and rules
developed at the state and district level.

NOx SIP CALL
The Clean Air Act Amendments (CAAA) passed by congress in 1990
designated all or portions of 12 northeastern states as the Ozone
Transport Corridor (OTC). Ozone-transport is the case when
emissions from one area drift downwind, and when combined with
the local emissions of ozone precursors, may contribute significantly
to the ozone concentrations in the downwind area. In several
locations, it is alleged that transport from areas that are in attainment
for ozone are causing downwind areas to exceed the ozone standard.

In September 1998, the EPA issued the NOx SIP Call which requires
22 Eastern states and the District of Columbia to revise their state
implementation plans (SIP) to achieve additional reductions in NOx.
They indicate that these reductions will alo16-w the OTC states to

achieve ozone attainmenit. The only-targetis NOx, and it'stands to

(Continued on back)
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reason that some or most states will target gas turbines as one of
the potential sources for reduction.

INDUSTRIAL COMBUSTION COORDINATED RULEMAKING (ICCR)

The CAAA of 1990-included a major revision to its Title III for
controlling the emissions of airborne toxic substances. This new
program identified 189 toxic substances, called hazardous air
pollutants (HAPs), that are to be controlled. The legislation
directed the EPA to identify a list of source categories for HAPs. To
the surprise of many, gas turbines were identified as a source
category. This means that the EPA must develop standards for the -
Maximum Achievable Control Technology (MACT) for the control
of HAPs from gas turbines.

The Industrial Combustion Coordinated Rulemaking (ICCR)
advisory commitfee was established to provide direction and
recommendations for the standards. The ICCR was also chartered
to review and update the gas turbine New Source Performance
Standard (NSPS), which limits the emissions of criteria pollutants
(primarily NOx, not HAPs) from any new gas turbine. Since its
promulgation in 1979, the limit has been 75 ppm for utility
turbines, and 150 ppm for all other units. While work has not
started yet on the NSPS, this level will probably be reduced to 25
ppm or less. The ICCR was disbanded in September '98, and the
EPA staff is now charged with completion of the gas turbine
MACT and NSPS revisions.

TECHNOLOGY FORCING REGULATIONS

In the last 25 years, the EPA was treating the New Source Review
(NSR) rule and its Best Available Control Technology (BACT) and
Lowest Achievable Emission Rate (LAER) provisions as a
technology forcing measure. This mechanism has been responsible
for the introduction of many new emission control technologies
including gas turbine emission controls. -- -

Recently, the trend has changed. Continually pushing lower levels
without concern for economic impact stifles the replacement of
older higher-polluting systems with newer cleaner technologies.
The new direction is towards incentive-based regulations instead
of command and control programs. The SO, allowances under the
Acid Rain Program or RECLAIM in the Los Angeles Basin are
examples of incentive-based programs that have worked quite
well. Most new programs are headed in this direction. . _



THE XONONTM COMBUSTION SYSTEM
IMPACT

ON HAZARDOUS AIR POLLUTANTS-(HAPs)

Title III of the Clean Air Act Amendments of 1990 (CAAA) identified
189 toxic substances as hazardous air pollutants. Acute and chronic
exposure to HAPs can lead to increased-health risks such as cancer.
The CAAA directed tbt EPA to ider.i.tJf urce categories for
HAPs and gas turbines were identified as a source category.

XONON'S HAPS ADVANTAGE
The XONON Combustion System offers a technology that can
significantly reduce organic HAPs emissions from gas turbines. This
is achieved by eliminating conditions where organic HAPs typically
form.

* The XONON combustor operates with a very uniform fuel-air
mixture. This in turn significantly reduces HAPs such as
benzene, toluene and polyaromatic hydrocarbons that are
produced from by-product chemistry in fuel-rich zones.

* The XONON combustor also operates under conditions leaner.
than conventional combustors, which reduces the amount of
quenching required to achieve the desired turbine inlet
temperature. By reducing the degree of quenching, less HAPs_
such as acetaldehyde, formaldehyde and acrolein form.

HAPS EMISSIONS TESTING
In most states, the application for an "Authorization to Construct"
for a gas turbine must include an analysis of the impact on health
risk from any HAPs anticipated from. the turbine. Since XONON
was expected to have HAPs _concentrations lower than all
conventional combustion systems, Catalytica Combustion Systems,
Inc. (CCSI) conducted a HAPs emission study to confirm this
expectation. CCSI used the following testing methodology to
conduct the HAPs emissions test:

* Test methods were selected from the California Air Resources
Board (CARB) database for gas turbine toxic emission tests
(performed under the AB2588 Air Toxic Hot Spots program) to
assure that the sam'pllig and' aialyticeal procedures were
sufficiently sensitive to detect levels fcwid in piior toxic emission
testing.

3 Test samples were taken from the CCSI test rig.

(Continued on back)



*A qualified laboratory using standard analysis procedures
analyzed the results.

RESULTS .
The organic HAPs emissions measured from the XONON
combustor were significantly lower than emissions compared to
gas turbine data from the CARB database. In fact, the results were
"non-detects" for all organic HAPs except formaldehyde, which
were more than ten times better than that of gas turbines listed in
the CARB database.

Additionally, Catalytica performed a health risk assessment
(HRA) comparing the test results with organic HAPs levels from
the CARB database. The HRA was performed using a protocol
developed by the California Air Pollution Control Officers
Association (CAPCOA). This analysis concluded that the
incremental health risk from a gas turbine using the XONON
Combustion System is more than ten times better than that of
similar turbines listed in the CARB database without XONON.



Reducing CO2

with Natural Gas-Fired Turbines

C.OAL-THE MAIN PRODUCER OF CO 2

The Kyoto Summit called for a reduction of CO, emissions to 7°0

below 1990 levels by the year 2012. CO2 is produced by the
combustion of fossil fuels that contain carbon. Because coal derives
most of its energy from carbon, it is a primary-pfoducer of CO,.

NATURAL GAS-AN AL-IERNATIVE TO C .L- -.

As an alternative to burning coal, natural gas-fired turbines offer an
excellent opportunity for reducing CO,.

* Natural gas-fired turbines produced approximately 8% of the
kilowatt-hours of electricity generated in the United States in
1996.

* The U.S. Department of Energy has projected that natural gas-'
fired turbines could produce more .than half of the world's
power within the next 20 years.'

KYOTO ACCORD COMPLIANCE OPTIONS
If conversion of coal plants to natural gas were the only action taken
to comply with the Kyoto accord, the following table shows how
high efficiency gas turbine systems would dramatically reduce the
percentage of coal plants that would have to be converted:

Compliance Options Coal Plant Conversion
Needed

From To
Coal Steam Plant Natural Gas 45%

Steam Plant
Coal Steam Plant Gas Turbine - 28%,

Combined Cycle ._

Coal Steam Plant Gas Turbine 26'%,
Cogeneration

SUPPORTING NATURAL GAS-FIRED TURBINES
Within the increasingly stringent regulatory environment, an
important new technology has emerged to accelerate the trend
toward the efficient use of natural gas-fu.eled turbines.

(Continued on back-)' -.

(http://www.doe.gov, Natural Gas Research, South Carolina Energy
R&D Center, Page 2).



CCSI's breakthrough XONONTM Combustion System is the first
technology to virtually eliminate emissions of oxides of nitrogen
(NOx) to less than 3 parts per million. It provides both
environmental. and economic benefits to both gas turbine
manufacturers and power generators since it expedites permitting,
eliminates expensive exhaust clean-up systems, has no impact on
operating performance and avoids adverse environmental
impacts.

I-
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OPERATIONS OVERVIEW
POWER OUTPUT * STARTING/SHUTDOWN * LOADING/UNLOADING

POWER OUTPUT AND HEAT RATE

Maintaining engine efficiency and power output are two important
requirements for any new gas turbine technology. The XONON"M
Combustion System can meet these requirements by achieving the
desired turbine inlet temperature profileand by minimizing the total
pressure drop.- -;-

7--

The XONON Combustion System is designed to fully combust fuel
to produce a high temperature mixture, typically over 2400°F.
Dilution air is then added and properly adjusted to shape the
temperature into the profile required at the turbine inlet.

In addition, the XONON module and combustor include low-.
pressure drop prebumrners and fuel mixing systems to ensure minimal
pressure loss.

In operational tests on a Kawasaki MIA-13A engine with XONON, it
was demonstrated that the turbine inlet temperature profile can be
made to be identical to that of a conventional diffusion flame
combustor. That is, XONON was designed to match the turbine inlet
temperature and the combustor delta P. This design ensures no
impact on turbine performance.

Extensive load tests have also been conducted on the Kawasaki M 1A-
13A and have validated full power output and efficiency within 0.5'%,
of a standard combustor.

STARTING AND SHUTDOWN

The XONON technology is a new approach to combustion for gas
turbine engines. As such, it requires a control strategy geared to its
unique capabilities and operating spec-Tffeations.

Catalytica Combustion Systems engineers-who developed the
XONON technology-and Woodward Governor Company
engineers-specializing in controls-have cooperatively developed
such a control system for the start-up, loading and shutdown of a
turbine incorporating XONON.

A control system was developed for and tested on the Kawasaki
MIA-13A engine with XONON. The:cantrol-system incorporates
state of the art "feed-forward" and "model,-based" control features

(Continued on back)
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that allow the engine to be started and accelerated to its idle
condition with the push of a button.

This engine has been started over 200 times in ambient conditions
that range from 10°F to 98°F. Based on current test results, the
starting control algorithm has repeatedly proven to be safe for both
the XONON Combustion System and the engine.

As these engine tests continue, the starting control strategy will be
further developed to cover a wider range of ambient condiions.

LOADING AND UNLOADING
The XONON system can deliver ultra-low emissions levels over a
range of catalyst inlet temperatures and fuel/air ratios. This allows
the system to maitain low NOx while responding to changes in
the turbine load.-

A turndown in load is accomplished by lowering the fuel flow to
the combustor. At reduced loads, XONON emissions performance
is maintained by increasing the fuel flow to the preburner to
maintain the inlet temperature to the catalyst as the fuel flow is
decreased. Fuel flows are adjusted automatically by the combustor
control system to maintain optimum performance regardless of
changes in the turbine load.

The XONON catalyst in a Kawasaki turbine has demonstrated the
ability to meet emissions targets from base-load down to as low as
70% load conditions. The XONON catalyst and the Woodward
control systems have also demonstrated the capability to respond
to step changes of as much as 80% in load.

The control strategy and system are being further developed to
provide the load-step and full-load rejection requirements for other
gas turbines.



VIBRATION AND NOISE
GENERAL ELECTRIC RESULTS * KAWASAKI RESULTS

Current regulations in many parts of the world require very low
NOx emissions for gas turbines. This has been a challenge for gas
turbines because lean premix combustion systems and other NOx
reducing technologies can encounter flame instabilities that cause-
pressure pulsations and vibration within the engine. The effects
can range from a simple nuisance--th4e.= .ma kes disturbing
noise when it runrts-to a major mechanical failure from vibration
induced fatigue of key structural components.

In contrast, the XONON catalytic combustion technology has
been demonstrated in full-scale, full-operating conditions for a
number of different combustor designs and, in all cases, has
exhibited excellent stability with low dynamic pressure
pulsations.

Figure 1 shows the magnitude of the pressure fluctuations
measured across a broad frequency range in a full-size XONON
System. The test was conducted with a 20-inch diameter catalyst
on a GE Frame 9 combustor test stand (equivalent to -8
megawatts of electrical output) under base-load operating
conditions. The overall sotund intensity of 0.46 psi is significantly
below the typical levels in lean premix systems. Under these
conditions, NOx levels of 3.3 parts per million (ppm) were-
measured.

Similarly low dynamics were achieved with a XONON
Combustion System over the entire operating load range on a
Kawasaki 1.5 megawatt gas turbine. In this case, the measured
dynamics were less than 0.41 psi, and NOx emissions were below
3 ppm.

0.2

Dynamic
pressure, 0.1

psi peak-to-peak

0 100 200 300 400 500 600 700 800
Frequency, Hz

Figure 1: Dynamics measured for a GE Frame_9 combustor under
base-load operating conditions.



.Catalytica NEWS-ELEASE
FOR IMMEDIATE RELEASE

CONTACT: Catalytica, Inc. Masto Public Relations
Lloyd Baylis Ken Darling
(650) 960-3000 Howard Masto -

(518) 786488 -- ....

CATALYTICA AND GENERAL ELECTRIC AGREE TO COMMERCIALIZE
XONON IN GAS TURBINES

MOUNTAIN VIEW, Calif. -- November 19, 1998 -- Catalytica Combustion Systems, Inc., a
subsidiary of Catalytica, Inc. (Nasdaq: CTAL), today announced that GE Power Systems, a
business unit of General Electric Company (NYSE: GE), will collaborate with the company to
accelerate commercialization of Catalytica's XONON'M pollution prevention technology in
GE's gas turbines.

In a definitive agreement signed this week, GE Power Systems and Catalytica agreed to
cooperate in the design, application, and commercialization of XONON systems for both new
and installed GE E-class and F5class turbines used in power generation and mechanical drive
applications. Catalytica's XONON system is a powerful technology that essentially eliminates
the formation of nitrogen oxides (NOx) air emissions in gas turbines without impacting the
turbine's operating performance. GE and Catalytica's collaborative plan is to design XONON
combustion systems for several gas turbines, install and demonstrate these systems at selected
customer sites, and then fully commercialize this product offering.

According to Dennis A. Orwig, President & Chief Executive Officer of Catalytica
Combustion Systems, Inc., "Most importantly, this agreement demonstrates GE's commitment to
working.to adapt XONON to GE turbines. The agreement marks the culmination of several
years' work at Catalytica and GE to evaluate the economic value and environmental benefit of
adapting this very valuable technology to GE's gas turbine line. The fact that the agreement
applies to both new and installed GE engines is testament that the XONON technology has broad
application and the potential to become an important part of GE's product line."

Robert L. Nardelli, President of GE Power Systems, commented, "As the world sharpens
its focus on reducing emissions from fossil fuels, we are constantly looking for new and
innovative ways to expand our product and service offerings designed to help our customers
improve their environmental performance. Adapting XONON technology forapplication in our
gas turbine product line represents an important step toward offering advanced combustion
technology that may provide economic, operational and environmental benefits to both our
installed fleet and new units."

430 Ferguson Drive
Mountain View, CA 94043-5272
650.960.3000 fax 650.960.0127
www.catalytica-inc.com -- more--
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CATALYTICA AND GENERAL ELECTRIC AGREE TO 2-2-2-2
COMMERCIALIZE XONON IN GAS TURBINES

GE Power'Systems is one-of GE's major businesses and is the world's leading supplier of
products, services and advanced technologies for the energy industry.

Catalytica Combustion Systems, Inc., a majority owned subsidiary of Catalytica, Inc.
(Nasdaq: CTAL), develops, manufactures and markets the XONON Combustion System.
Catalytica, inc., through its subsidiaries, provides technologies and adyanced..roducts that allow
cu: omers and business partners to streamline the cost of bringing products andservices to
m.i; 'et. Find Catalytica on the Worldwide Web at www.catalylica-inc.com.

This news release contains forward-looking statements regarding the future performance
of the XONON-Combustion System, the acceleration of commercialization, and Catalytica's
collaboration with GE. These statements involve risks and uncertainties, including without
limitation, the ability to operate the XONON Combustion System properly and the success of
such system in commercial turbines; the timing and extent of market acceptance; and the ability
of Catalytica to perform its obligations, including manufacture and supply, under this Agreement
in a timely manner. Investors are encouraged to review Catalytica's Form 10-K for the year
ending December 31, 1997 and Form 10-Q for the period ending June 3, 1998, for a more
complete discussion of factors that could affect Catalytica's future performance.

-- more---- more--
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FOR IMMEDIATE RELEASE

CONTACT:

Financial Media Trade/Consumer Med-ia
Lloyd Baylis Vanda Meehan
Catalytica, Inc. Fleishman-Hillard
(650) 960-3000 (816) 512-2262

FIRST GAS TURBINE WITH CATALYTICA'S XONON INSTALLED
TO PRODUCE ELECTRICITY AT A UTILITY

SANTA CLARA, CA, October 8, 1998 - Catalytica Combustion Systems, Inc., a subsidiary of
Catalytica, Inc. (Nasdaq: CTAL), today announced the first installation of a gas turbine equipped
with the XONONTM Combustion System in a municipally-owned utility for the production of
electricity. The System is designed to achieve ultra-low air emissions without impacting the
performance of the turbine. The turbine was started up today at the Gianera Generating Station
of Silicon Valley Power, a municipally-owned utility serving the City of Santa Clara, California.

The XONON Combustion System, deployed for the first time today in a commercial
setting, is designed to enable turbines to produce environmentally-sound power without the need
for expensive cleanup solutions. Previously, this XONON system had successfully completed
over 1,200 hours of extensive full-scale tests which documented its ability to limit emissions of
nitrogen oxides (NOx), a primary air pollutant, to less than 3 parts per million.

"Power production by a XONON-equipped turbine represents a major milestone for the
power turbine industry," said Dennis A. Orwig, President and Chief Executive Officer of
Catalytica Combustion Systems. "This turbine will be used to providfeaditional evidence of
XONON's durability, reliability, and ultra-low emissions performance during field operations at a
utility. Turbine users, original equipment manufacturers, and environmental and energy
regulators will have an excellent opportunity to observe XONON in action. Silicon Valley, the
center of world-class technology innovation, is an ideal location for starting the first XONON
turbine."

"Developed by Catalytica here in Silicon Valley, the XONON technology supports the
idea that economic growth and a healthy environment are fully compatible and complementary
goals," stated Judy Nadler, Mayor of Santa Clara. "Ultimately, the people ofthe City of Santa.

430 Ferguson Drive
Mountain View. CA 94043-5272
650.960.3000 lax 650.960.0127
www.catalytica-inc.com -- more--
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FIRST GAS TURBINE WITH CATALYTICA'S XONON INSTALLED -2-2-2-2
-:. TO PRODUCE ELECTRICIT-Y AT A UTILITY

-- Clara are the beneficiaries of Silicon Valley Power's commitment to these two goals and to
technological innovation. We are delighted to work with Catalytica and to have the opportunity
to realize the benefits of XONON in our own local power system. Only in Silicon Valley and in
a city as progressive as Santa Clara could we be unveiling this project."

Under the arrangement with Silicon Valley Power, the utility will host the XONON
equipped gas turbine system, purchasing its output and delivering it to its electricity customers.
Santa Clara residences and businesses thus gain a uniquely clean supply of locally generated
power at a fullycompetitive cost, while Catalytica Combustion Systems has the opportunity to
gain real world Qperating and maintenance experience on a utility system.

Catalytica Combustion Systems, Inc., a majority owned subsidiary of Catalytica, Inc.
(Nasdaq: CTAL), manufactures and markets the XONON Combustion System, the ultra-low
NOx solution for natural gas turbines. XONON virtually eliminates the formation of oxides of
nitrogen, a greenhouse gas, from turbines. This technology broadens the use of turbines in
meeting the demand for power generation. Find Catalytica on the World Wide Web at
www.catalytica-inc.com.

This news release contains forward-looking statements regarding the future performance
of the XONON Combustion System. These statements involve risks and uncertainties, including
without limitation, the ability to operate the XONON Combustion System properly and the
success of such system in commercial turbines, the ability to perform cost-effectively and in a
timely manner. Investors are encouraged to review Catalytica's Form 10-K for the year ending
December 31, 1997 and Form 10-Q for the period ending June 3, 1998, for a more complete
discussion of factors that could affect Catalytica's future performance.

# # # #
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Department of Energy
Washington, D.C. 20585

.!AN 2 7 1992

Commissioner of Patents and Trademarks
Washington, D.C. 20231

Sir:

Serial No. : ,6 3569,06~; 3' )
Inventor(sj ?alph; A' .;,;iala ot!ta -an Da-id R. Sherid.n

Filed : August 7i, 9.0O
Title S .? ' cr , ; r,. c. ArND PROCES..s COR DETECTING ifOn.

There are submitted herewith the original and one copy of a License to
the Government of the United States, as represented by the United

States Department of Energy, covering the invention in the above-

identified application, for registry in the Public Register pursuant

to Executive Order 9424.

The return of the original License after registry with appropriate

notation is requested.

Sincerely,

Richard E. Constant

Assistant General Counsel
for Patents -

Enclosures



CONFIRMATOKY INSTRUrTMT

- Title of Invention: S02 Sensor and Process for Detecting S02
Inventor(s): R. A. Dalla Betta and D. R. Sheridan
Seri No.: 07/569,066 Filing Date: 8/17/90
Contractor: Catalytica, Inc.
DOE. Contract No.: DE-AC03-86ER80421

Foreign Applications filed in or intended to be -
filed at Contractor's expense. in (countrie ): All PCT So.u ti es,., PRC and Taiwan

The invention identified above is a "subject invention" under the Patent
Rights clause included in the above-identified contract with the Department
of Energy.

This document-la confirmatory of the paid-up license granted to the
Government under this contract in this invention, patent application,
and any resulting patent, and of all other rights acquired by the
Government by the referenced clause, a copy of which is attached hereto
and incorporated by reference herein.

The Government is hereby granted an irrevocable power to inspect and
make copies of the above-identified patent application.

Signed this 4-J / day of _ _zce____ , 199,'
(SEAL)

Catalytica, Inc.

(Copt tor)

By /
/ -(Contractor's OffiCal and Title)

430 Ferguson Drive, Mountain View, CA 94043

(Business Address) ~-

fa



CONTRACT NO. DE-A C ER80421
PAGE 5 of 6

ARTICLE X - RIGHTS TO PROPOSAL DATA

Except for technical'data contained in pages 5-8 & 10-15, of the Contractor's
proposal dated January 14, 1986 which are asserted by the Conjractor as being
proprietary data, it is agreed that, as a condition of the award of this
contract, and notwithstanding the provisions' f any notice appealing on the
proposal, the Government shall have the right to use, duplicate, disclose and
have others to do so for any purpose whatsoever, the technical data contained
in the proposal upon which contract is based.

ARTICLE XI -CONTENTS OF CONTRACT

This contract consists of the following:

1. Face Page, Standard Form 26

2. The Schedule, ARTICLES I through XVII

3. Attachment 1, Statement of Work for Phase I
4. Attachment 2, Reporting Requirements Checklist

5. Attachment 3, Contract Clauses for SBIR Contracts
6. Attachment 4, Errata Sheet for Contract Clauses for SBIR Contracts.

ARTICLES I through VI qf the Schedule apply only to Phase I.
ARTICLES VII through XI apply to Phase I and Phase II, if any.

ARTICLES XII through XVII apply only to Phase II, if any.

SECTION III - ARTICLES THAT APPLY ONLY TO PHASE II

ARTICLE XII - SCOPE OF WORK FOR PHASE II

In the event that the Government exercises its option for Phase II the
Contractor shall proceed with the work as indicated in the Contracting
Officer's written notification, subject to ARTICLE XV below.

ARTICLE XIII - PERIOD OF PERFORMANCE FOR PHASE II

The period of performance shall commence the effective date of the Contracting
Officer's written notification exercising the option for Phase II and shall
expire 120 days from that date, subject to ARTICLE XV below.

ARTICLE XIV - ESTIMATED COST, FOR PHASE II

(a) The estimated cost for the performance during the 120 days period of

Phase II shall be the amount stated in the Contracting Officer's written
notification exercising the option for the Phase II, subject to ARTICLE
XV below.

B/



Iv- DOE PR S-9.103-3 PATENT INDENMITY (JUN 1979) (3) -Practical ApplIcation- m-ns to m-nufacture
In the case of a- composition or product, to
practice In the case of * process or method. or to

The contractor shall indemnify the Government oerate in the case of * machine or system; *nd.
and its officers. agents. *nd e-ployoes against in each case. under such conditions as to
liability.- including costs. for infringement of establish that the invent-ion is-t-ilized end that
U.S. Letters Patent ;xcept U.S. Letters Patent its benefits are. to the extent permitted by law
-issued -upon: n- application which is now or -ay or Government regulations. *evilable-to the public
hereafter be kept secret or otherwise withheld on reasonable terms.
from issue by order of the Government) resulting
from the contractor's: (a) furnishing or 0() '"ade' when used in refiletion to any invention
supplying standard parts or components which have means the conceotion or first actual reduction to
been sold or offered for sale to public on the practice of such invention.
commercial open market; or (b) utilizing its
normal practices or methods which normally are or (5) "Small business Firm' moens a domestic small
have been used in providing goods and services in business concern as defined at Section 2 of Public
the commercial open market, in the performance of Low 85-536 (15 USC 632) and imPlementing
the contract; or (c) utilizing any parts, regulations of the A*tlinistrator of the Small
components, practices. or methods to the extent ,to business Administration. For the purpose of this
which the contractor has secured indemnification cJ% se, the s iz ii- - -S-ad.. for small business
from liability. The foregoing indemnity shall not concerns involved in - Government procurement,
oooly unless the contractor sn ll have been contained in 13 CFR 121.3-8. and in

informed as soon as practicable by the Government subcontracting, contained in 13 CFR 121.3-lZ1 will
of the suit or action alleging such infringement, be used-
and shall have been given such opportunity a*s is
afforded by applicable laws. rules. or regulations (6) Nonprofit Organization' mans a domestic
to participate ini the defense thereof; and university or other institution of higher
further, such indemity shall not apply to a education or on organization of the type described
claimed infringement which is settled without the in section 501(c)(3) of the Internal Ravenue Code
consent of the contractor, unless required by of 1954 (26 Usc 501(c)) and exempt from taxation
final decree of a court of competent jurisdiction under section 501(a) of the Internal Revenue Code
or to an infringement resulting- from addition to - 26 USC 501(a)) or any domestic nonorofit
or change in such supplies or components furnished scientific or vducational organization Qualified
or construction work performed for which addition under * state nonprofit organization statute.
or change was made subsequent to delivery or
performance by the contractor. (7) Patent. Counsel' means the Department of

Energy (DOE) patent counsel assisting the DOE
'contracting--r-ctivity.

l. DOE PR 9-9.101 NOTICE AND ASSISTANCE , -
REGARDING PATENT AND' -(b) Allocation of-prlncipel riohts.-The contractor.
COPYRIGHT INFRINGEEHNT (JUH may retain the entire right. title, and interest
1979) throughout the world to each subject invention

subject to the provisions of this clause and 35
USC 203. UWith respect to any subject invention in

lhe provisions of this clause shall be which the contractor retains title, the Federal
*oolicable only if the amount of this contract Government shall have a nonexclusiv.
Sexceds S10000. = nontransferable. irrevocable, paid-up license to

practice or have practiced for or on behalf of the

(a) The contractor shall report to the United States the subject invention throughout the
Contracting Officer, promptly and in reasonable world.
written detoil, each notice or claim of patent or
copyright infringement based on the performance of (c) Invention disclosure. election of title and
this contract of which the contractor has filing of Patent applications by contractor.
knowledge.

(1) The contractor will disclose each subject
(b) In the e*vnt of any claim or suit against invention to the Patent Counsel within two months

the Government on account of any alleged patent or after th inventor discloses it in writing to
copyright infringement arising out of the contractor personnel responsible for the
performance of this contract or out of the use of administration of patent matters. The disclosure
any supplies furnished or work or services to the Patent Counsel shall be in the form of a
performed hereunder, the contractor shall furnish written report and shall identify the contract
to the Government when rcuevsted by the under which the invention was made and the
Contracting Officer, all evidence and information invntor(s). It-shall be sufficiently complete in
in possession of-the contractor pertaining to such technical detail to convey a clear understanding.
suit or claim. Such evidence and information to the extont-- kfta_aOt- the time of the disclosure.
shall be furnished at the expense of the of the nature, purpose, operation, and the
Government except where the contractor has agreed physical, chemical; biological or electrical
to indemnify the Govern-mnt. characteristics of the invention. The disclosure

shall also identify any publication, on sale or
(c) This clause shall be included in all public use of the invention and whether a
subcontracts. manuscript describing the invention has been

submitted for publication and, if so. whether it
has been accepted for publication at the time of

la-. OnB CIRC. A-124 PATENT RIGHTS-SnALt BUSI- disclosure. In addition, after disclosure to the
TRANS. tIEMlO. HO.1 NESS FIRMS OR NONPROFIT - Patent Counsel, the contractor will promptly

ORGANIZATIONS (APR 198). notify the Patent Counsel of the acceptance of any
manuscript describing the invention or of any on
sale or public use planned by the contractor.

(a) Dofinit.on -(a) Definitio5. (2) The contractor will elect in writing whether
(1) 'Invention' means any Invention or discovery or not to retain title to any such invention by

which is or may be patentable or otherwise notifyiing the Patent ounsel within twelve months
protectable under Title 35 of the United States of disclosure to contractor personnel responsible
Code (U.S.C.). for Patent matters; "provided that in any case

where Publication, on sale or public use' has

(2) 'Subject Invention" means any invention of initiated the one year statutory period wherein
the contractor conceived or first actually reduced valid patent protection can still be obtained in
to practice in the performance of work under this the United States, the period for election of
contract, title terminates sixty days prior to the end of

the statutory period.

DOE - SBIR Contract Clauses (AUG 1984)
(Previous Editions Obsolete)
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/ () The contractor will fil, ., Initial patent (3) beore r ation or modification of the
aplication on an elected invention within two license, DOE wi.. furnish the contractor a written
years after election or. If earlier. prior to the notice of its intention to revoke or modify the
end of any statutory period wherain valid patent license. end the contractor will be allowed thirty
protection. can be. obtained in the United States days (or such other- time as ma be authorized by
after * publication, -on sale. or public use. The DOE for dood cause shown by the contractor) after
contractor will .- file patent applications in the notice to show cause why the license should
additional countr i--within either ten months of not be revoked or modified. The contractor has
the corro3pondinvg-"initial- Dpatent application or the right to appeal, in ..accordance with 10 CFI
six.eonths.from-the-d ta permission is granted. by Part 78 any oecision concerning the revocation

- the Commissioner of Patents and Trademarks to file or modification of its license.
foreign patent appllcations where such filing has-
been prohibited by a Secrecy Order. (f) Contractor action to protest Govtrn-

ment'5 interest.

(4) Reouests for extention of the time for (1) The contractor *arees to execute or to have
disclosure to the Patent Counsel. election. and executed end oromptly deliver to the Patent
filing, may. at the discretion of the Patent Counsel all instruments necessary to:
Counsel be granted.

(1) Establish or confirm the rights lthe

(d)'Conditions when the Government ma Government has throuphout the world in those
obtain titl.- subject inventions for which the contractor

_catains title. -nd.-. __- .
The contractor will convey to DOE, upon-

written request. title to any subject invention: (ii) Convey title to--DOE when requested under
(d) above and to enable the Government to obtain

(1) If the contractor fails to disclose or elect patent protection throughout the world in that
the subject invention within the times soecified subject invntion.
in (c) above. or elects not to retain title. The
agency may only request title within sixty days (Z) The contractor agrees to reouire. by written
after learning of _the contractor's failure to agreement. its employees. other than clerical and
report or elect wiThin the specified times. nontechnical employees, to disclose promptly in

writing to earsonnel Identif.ied as responsible for
(2) In those countries in which the contractor the *dministration of patent atters and in a

fails to file patent applications within the times format suggested by the contractor each subject
specified in (c) above; provided, however. that if invention mada under this contract in order that
the contractor has filed a patent application in a the contractor can comply with the disclosure
country after the times specified in (c) above but provisions of (c) above and to execute all papers
prior to its raceipt of the written request of the necessary to file patent applications on subject
Patent Counsel, the contractor shall continue to invntions. The disclosure for-at should reauira.
retain title in that country; or as a minimum, the information requested by (c)(l)

above. The contractor shall instruct such
(3)' In any country in which the contractor employees through the employee agreements or

decides not to continue the prosectuion of any suitable educational programs on the importance of
application for. to pay the maintenance fees on, reporting inventions in sufficient time to permit
or defend in a reexamination or opposition the filing of patent applications prior to United
proceeding on, a patent on a subject invention. States or foreign statutory bars.

(e) ninimum riohts to contractor.
(3) The contractor will notify the Patent Counsel

(1) The contractor will retain a nonexclusive, of any decision not to continue prosecution of a
royalty-free license throughout the world in each patent application, pay maintenance fees, or
subject invention to which the Government obtains defend in a reexamination or opposition proceeding
title except if the contractor fails to disclose on a patent, in any country, not less than thi-rt-y
the subject invention within the time specified in days before the expiration of the response period
(c) above. The contractor's license extends to required by the relevant patent office.
its domestic subsidiaries and affiliates. if any,
within the corporate structure of which the (4) The contractor agrees to include, within the
contractor is a oart and includes the right to specification of any United States patent
grant sublicenses of the same scope to the extent application and any patent issuing thereon
the contractor was legally obligated to do so at covering a subject invention. -the following
the time the contract was awarded. The license is statement. "This invention was made with
transferable only with the approval of DOE except Government support under (identity the contract)
when transferred to the successor of that part of awarded by the Department of Energy. The
the contractor's business to which the invention Government has certain rights in this invention."
pertains.

(5) The contractor agrees to:
(2) The contractor's domestic license *ay be- - . .-

revoked or modified by DOE to the extent necessary (i) Provide 'F-rebort prior to the close-out of
to achieve expeditious practical application of the contract listing all subject inventions;
the subject invention pursuant to an application
for an exclusive license submitted in accordance (ii) Provide notification of all subcontracts
with 10 CFR Part 781 and 41 CFR 101-4. This under this contract for experimental.
license will not be revoked in that field of use developmental, demonstration, or research work.

or the geographical areas in which the contractor the identity of the patent rights clause therein.
has achieved practical application and continues and coPy of each subcontract upon request;
to make the benefits of the invention reasonably
accessible to the public. The license in any ( i) Provide promptly a copy of the patent
foreign country may be revoked or modified at the application, filing date, serial number, patent
discretion of DOE to the extent the contractor, number and issue date for any subject invention in
its licensees, or its domestic subsidiaries or any country in which the contractor has applied
affiliates have failed to achieve practical 

t
or * P'tent.

application in that foreign country.

DOE - SBIR Contract Clauses (AUG 1984)
(Previous Editions Obsolete)
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/ bb. DOE REPORTING OF ROATIESZ) "Proprietary data' means technical dota
lbb. DOE Pt 9-.IlO(c) REPORTlNG OF - ROYALTIES which embody trade secrets developed at private

(JUN 1979) expense. such as d-sion procedures or tectniqu.s.
chemical composition of materials. or
manufacturing methods. Processes. or treatments.

If tbis contract is in *n amount which exceeds including minor modifications thereof provide that
$]0.000.and if any-royalty payments are directly such datat
involved in- tha'Cantract or are reflected in the _
contract price to the Government. the. contractor

-' agrees, to report in writing to the Patent Counsel (i) Ara not generally known or available
(with notification bv Pitent Counsal to the from other sources without obligation concerning
Contracting Officer) during the performance of their confidentiality;
this contract and prior to its completion or final (ii) Have not been made available by the
settlement. the amount of any royalties or other owner to others without obligation concerning its
payments paid or to be paid by it directly to confidentiality; and
others in connection with the performance of this (iii) Are not already available to the
contract together with the names and addresses of Government without obligation concerning their
licensors to whom such payments are made and confidentiality.
either the patent numbers involved or such other
information as will permit the identification of (1) 'Contract dat' means technical data first
the patents or other basis on which the royalties produced in the performance of the contract.
are to be paid. The approval of DOE of 'any .tichnical data ghiec-ct'etL. .cified to be delivered
individual payments or royalties shall not stop under the contract, technical data that -ay bi
the Government at any time from contesting the called for under the Additional Tachnical Data
enforceability. validity or scope of, or title to. Requirements clause of the contract, if any. or
any patent under which a royalty or payments are technical data actually delivered in connection
made. with the contract.

Icc. DEAR 952.227-73 ADDITIONAL TECHNICAL DATA (4) "SBIR data" means contract date developed
REQUIREMENTS (AiP 1984) under a small business innovation research

contract issued under the authority of IS U.S.C.
~-r ~ ~ ~ - 6S -(Pub. L. A97219. "Small Ausiness Innovation

(a) In addltion~rt-the technical data-srvcifed Development Art of 1'TZ') which:
elsaehere in this contract to be delivered. the
contracting officer may at any time during the * () Are not-generally known or available from
contract performance or within one year after other sources without obligation concerning their
final payment call for the contractor to deliver confidentiality;
any technical data-first produced or specifically (ii) Have not been made available by the owner
used in the performance of.this contract. xcept to others -- ithout obligation concerning its
technical data pertaining to items of standard confidentiality; and
commercial design. (iii) Are not already available to the

Government without obligation concerning their
(b) The provisions of the Rights in Technical confidentiality.

Data clause included in this contract are
aoolicable to all technical data called for under (5) "Unlimited rights" means rights to use.
this Additional Technical Data Requirements duplicate, or disclose technical data, in whole or
clause. Accordingly, nothing contained in this in part, in any manner and for any purpose
clause shall require the contractor to actually whatsoever, and to permit others to do so.
deliver any technical data, the delivery of which
is excused by paragraph (e) of the Rights in (b) Allocation or rights.
lechnical Data clause.

(1) The Government shall have:
(c) When technical data are to be delivered --

under this clause. the contractor will be (i) Unlimited rights in contract data
compensated for appropriate costs for converting except as otherwise provided below with respect to
such data into the prescribed form for proprietary data and SBIR data properly airked as
reproduction, and for delivery. authorized by this clause;

(ii) The right to remove. cancel, correct
ldd. GEN. COUNSEL RIGHTS IN TECHNICAL DATA - or ignore any incorrect marking or any marking not

MEnOD.3-o SBIR (MAR 1953) authorized by this clause on any technical data
furnished hereunder, if in response to a written

(a) Definitions. inquiry by DOE concerning the proprietary nature
of the markings, the contractor fails to respond

(1) "Technical data" means recorded thereto within 60 days or fails to substantiate
information regardless of form or characteristic, the proprietar- nature of the markings. In either
of a scientifi-c or technical nature. It may. for case. DOE with notify the contractor of the action
example, document research, experimental. taken;
developmental, or demonstration, to procure.
produce, support, maintain, or operate material.
The data may be graphic or pictorial delineations. . iii) A royalty-free license for Government
hin dat such as draphwin or photogral text in os use .of any technical data, whether patented or
in mifdia such ations drawings or hotoerforance or not, delivered under this contract, effective upon
sPecifications or related performance or two years after the completion date of this
design-type documents or computer software
(including computer programs, computer software- No r s u r t o i
data bases, and computer software documentation). tehni al dta which 

u
re not contract dat

Examples of technical data include research and.
engineering data. engineering drawings and
associated lists, specifications, standards,
process sheets, manuals, technical reports,
catalog item identification, and related
information. Technical data as used herein do not
include financial reports, cost analyses, and
other information incidental to contract
administration.- .

DOE - SBIR Contract Clauses (AUG 1984)
(Previous Editions Obsolete)



(2) The contractor shall hav' - (2) Not proceed with the subcontract without
the written authorization of the Contracting

() Unlirited rights in contract data if Officr.
first produces in the performance of this
contract. subject to patent, security or other (o) Withholding of proprietary data:
provisions of this contract. The contractor
agrees that to the. -tent It receives or is given Notwithstanding-the inclurite of the Additional
acc»ss-to propietary data or- other -technical. Technical Data Requirements clause in this
-business or financial data in the form of recorded contract or any provision of. this contract

-' i information from DAE or a DOE -contractor or specifying the delivery of. technical data. the
subcontractor, the contractor shall treat such contractor may withhold -proprietary data from
data in accordance with any restrictive legend delivery, provided that.the contractor furnishes
contained thereon. unless use is soecifically in lieu of any such proprietary data so withheld
authorized by prior written approval of the technical data disclosing the source. si -
Contracting Officer. configuration. mt nd attachment

(ii) The right to withhold proprietary characteristics, functional characteristics. and
data in accordance with the provisions of this performance reauirements L"Form. Fit and Function-
clause. and data. a.g.. sppcifjcation control drawings.

(iii) The right to deliver SBIR data marked catalog sheets, enveloPe drawings, etc.), or a
with the following legend. the terms of which eneral descripti n such Droorietary data whre
shall bi binding on the Government. ' -- orm. Fit and'FuncT-'l aa ar e not eaolicable.

The Government shall acouira no rights to any
RIGHTS IN SBIR DATA proprietary data so withhald except that such data

shall be subject to the "inspoction rights'
This SIIR data was furnished under provisions of paragraph (f). and. if included, the
Contract Ho 0000 with the U.S. "Limited rights in proprietary data" provisions of
Department of Energy (completion date: paragraph (g) and tha "Contractor licensing
00/00/00) with the express limitations provisions of paragraph (h).
that (a) this data may only be used or
disclosea by the Government for purposes (f) Inspection rights.
of program evaluation, and (b) this data
may not- be disclosed outside. the -Except as--'ay be otherwise specified in this

-Overnrrent without prior pormission of -contract for specific Items of proprietary data
the contractor except for purposes of which are not subject to this paragraphtha
program evaluation under the restriction Contracting Officer's representatives, at all
that the data be retained in confidence reasonable times up to three years aftir final
and not be further disclosed. These payment under this-contract. may inspect. at the
limitations shall 'apply only for a contractor's facility any - proprietary data
period ending two years after the withheld under paragraph'(a) for. the. purposes of
completion data of this contract, verifying that such data properly fell within.the

withholding provision of paragraph o(). or for
(c) Copyrighted material. evaluating work performance.

(1) Uith prior written permission of the (g) limited rights in proprietary data.
Contracting Officer, the contractor normally ray
copyright and publish any contract data first Except as may be otherwise specified in this
produced in the performance of the contract. The contract as technical data which are not subject
Government reserves for itself and others acting to this paragraph. the contractor shall, upon
on Its behalf a royalty-free nonexclusive. written reouest from the Contracting Officer at
irrevocable. world-wide license to publish. any time prior to three years after final payment
distribute. translate, duplicate. exhibit and under this contract. promptly deliver to -the
perform any such data copyrighted by the Government any "proprietary data" withheld
contractor, pursuant to paragraph (C) of the Rights in

Technical Data clause of this contract. The
(2) The contractor agrees not to include following legend and no other is authorized to be

in the technical data delivered under the contract affixed on any "proprietary data" delivered
any material copyrighted by the contractor and not pursuant to this provision, provided the
to knowingly include any material copyrighted by "proprietary data" meets the conditions for
others, without first granting or obtaining at no initial withholding under paragraph (o) of the
cost a license therein for the benefit of the Rights in Technical Date clause. The Government
Government of the same scope as set forth in will thereafter treat the "proprietary data" in
paragraph (c)(l) above. If such royalty-free accordance with such legend.
license is unavailable and the contractor
nevertheless determines that such copyrighted LIMITED RIGHTS LEGEND
material must be included in the technical data to
be delivered, rather than merely incorporated : ,_
therein by reference, the contractor shall obtain This "proprietary data.* furnished under
the written authorization of the Contracting "Contract No. 0000' with the U.S. Department
Officer to include such copyrighted material in of Energy (and Purchase Order No. 0000 if
the technical date prior to its delivery. applicable) may be duplicated and used by the

I n Government with the express limitations that
(d) Subcontracting ' the "proprietary data" may not be disclosed

outside the Government or be used for
It Is the responsibility of the contractor to purposes of manufacture without prior

obtain from its subcontractors technical data and . per ission of the contractor, except that
rights therein, on behalf of the Government. ' further disclosure or use may be made solely
necessary to fulfill the contractor's obligations for the following purposes:
to the Government with respect to.such data. In
the event of refusal by a subcontractor to accept (a) This "proprietary data" may be
a clause affording the Government such rights, the disclosed for evaluation purposes under the
contractor shall: restriction that the "proprietary deta' be

(1) Promptly submit written notice to the -. _
Contracting Officer setting forth reasons for the
subcontractor refusal and other pertinent - -

information which may expedite disposition of the
matter; and

DOE - SBIR Contract Clauses (AUG 1984)
(Previous Editions Obsolete)



CONFIRMATOI INSTRUL2T

Title of Invention: NOx Sensor and Process for Detecting NOx

Inventor(s): R. A. Dalla Betta, D. R. Sheridan and D. L. Reed

Serial No.: 07/536,895 Filing Date: 6/12/90
Contractor: Catalytica, Inc.
DOE Contract No.: DE-AC03-86ER80421
Foreign Applications filed in or intended to be

filed at Contractor's expense in ('countrie): All PCT rc¢W;TF!- PRC and Taiwan

The invention identified above is a "subject invention" under the Patent
Rights clause included in the above-identified contract vith the Department
of Energy.

This document Ia confirmatory of the paid-up license granted to the
Government under this contract in this invention, patent application,
and any resulting patent, and of all other rights acquired by the
Government by the referenced clause, a copy of which is attached hereto
and incorporated by reference herein.

The Government is hereby granted an irrevocable power to inspect and
make copies of the above-identified patent application.

Signed this __Z_ day of / ¢cr/z"/. , 19_/,
(SEAL)

Catalytica, Inc.

(Co2nptactr)

(Contractor's Offic il and Title)

430 Ferguson Drive, Mountain View, CA 94043

(Business Address)

cflr



CONTRACT NO. DE-A ER80421

PACE 5 of 6

ARTICLE X - RIGHTS TO PROPOSAL DATA

Except for technical-data contained in pages 5-8 & 10-15, of the Contractor's
proposal dated January 14, 1986 which are asserted by the-Contractor as being
proprietary data, it is agreed.that, as a candicion of Mte~_ ord--of this
contract, and notwithstanding the provisions of any notice appearing on the

proposal, the Government shall have the right to use, duplicate, disclose and

have others to do so for any purpose whatsoever, the technical data contained
in the proposal upon which contract is based.

ARTICLE XI --tONTENTS OF CONTRACT

This contract consists of the following:

1. Face Page, Standard Form 26

2. The Schedule, ARTICLES I through XVII

3. Attachment 1, Statement of Work for Phase I
4. Attachment 2, Reporting Requirements Checklist

5. Attachment 3, Contract Clauses for SBIR Contracts

6. Attachment 4, Errata Sheet for Contract Clauses for SBIR Contracts.

ARTICLES I through VI 6f the Schedule apply only to Phase I.

ARTICLES VII through XI apply to Phase I and Phase II, if any.

ARTICLES XII through XVII apply only to Phase II, if any.

SECTION III - ARTICLES THAT APPLY OhLY TO PHASE II

ARTICLE XII - SCOPE OF WORK FOR PHASE II

In the event that the Government exercises its option for Phase II the
Contractor shall proceed with the work as indicated in the Contracting
Officer's written notification, subject to ARTICLE XV .below..

ARTICLE XIII - PERIOD OF PERFORMANCE FOR PHASE II

The period of performance shall commence the effective date of the Contracting

Officer's written notification exercising the option for Phase II and shall

expire 120 days from that date, subject to ARTICLE XV below.

ARTICLE XIV - ESTIMATED COST, FOR PHASE II

(a) The estimated cost for the performance during the 120 days period of

Phase II shall be the amount stated in the Contracting Officer's written
notification exercising the option for the Phase II, subject to ARTICLE
XV below.



ly DOE Fit *-.10O5- PATENT INDEMNITY (JUn lf79) (3) -Practical Application" means to -anufactur
in the case of * co-oosition or product. to
practice in the case of * process or method. or to

The contractor shall indemnify the Government operate in the case of a machine or system; *no.
and its officers, agents. and employees against in each case. under such conditions es to
liability. including costs, for infringement of establish that the invention is-ti-lized and that
U.S. Letters Pstent;Cxceot U.S. Letters Patent its benefits are, to the extent oermitted by 1-a
issued . uon - an apolication which ij-s nowr may or oGovrnment regulations. a-vilable.-ro the public

- hereafter be kept secret or otheruise withheld on reasonable terms.
from issue by order of the Government) resulting
from the contractor's: (a) furnishing or (4) "Made' when used in relation to any invention
supplying standard parts or components which have means the conception or first actual reduction to
been sold or offered for sale to public on the practice of such invention.
commercial open market; or (b) utilizing its
normal practices or methods which normally are or (5) "Small Business Firm' means a domestic suall
have been used in providing goods and services in business concern as defined at Section 2 of Public
the commercial open market. in the performance of Law 85-536 (15 USC 632) and implementino
the contract; or (c) utilizing any parts, regulations of the Adiinistrator of the 51al
componentr, practices. or methods to the extent to Bujness Administration. For the purpose of ths
which the contractor has secured indemnification clause. the size; - nTi' - -for small business.
from liability. The foregoing indemnity shall not concerns involved in -Government procur-mnt.
a*olv unless the contractor shall have been conta d in 15 CFR 121.5-. end in
informed as soon as practicable by the Government subcontracting. contained in 13 CFR 121.3-12. will
of the suit or action alLeging such infringement. be used.
and shall have been given such opportunity as is
afforded by applicable laws, rules. or regulations (6) 'Nonprofit Organization" means · domestic
to participate in the defense thereof; and university or other institution of hic.er
further such indeOWity shall not apply to a education or an organization of the tyDe described
claimed infringement which is settled without the in section 501(c)() of the Interna Revenue Coc
consent of the confr-ctor. unless required by of 19S (26 USC 501(c)) and exempt from taxation
final decree of a court of competent jurisdiction under section 501(a) of th Internal Revenue Code
or to an infringement resulting from addition to (26 USC 501(&)) or any domestic nonprofit
or change in such supplies or comoonents furnished scientific or educational organization qualified
or construction work performed for which addition under a state nonprofit oranization stotute.
or change was made subsequent to delivery or
perfofrmance by the contractor. (7) 'Patent Counsel' means the Department of

Energy (DOE) Patont counsel assisting the DOE
'contracting--crtivity.

1. DOE PR 9-9.10 NOTICE AND ASSISTANCE
REGARDING PATENT AND- (b) Allocation of-principel riqhts..The contractor-
COPYRIGHT INFRINGEnENT (JUH "ay retain tne entire right. title, and inte-est
1979) throughout the world to each subject invention

subject to the provisions of this clause and 5S
USC 203. Uith respect to any subject inventicn in

The provisions of this clause shall be which the contractor retains title, the Federal
apolicable only if the amount of this contract Government shall have a none.clusi..

~xcae~ds ~$~10. 000. nontransferable. irrevocable, paid-uo license to
practice or have practiced for or on behalf of the

(a) The contractor shall report to the United States the subject invention throughout the
Contracting Officer, promptly and in reasonable uorld.
written detail. each notice or claim of patent or
copyright infringement based on the performance of (c) Invention disclosure, election of title eid
this contract of which the contractor has filin of patent applications by contra-:Tr.
knowledge.

(1) The contractor will disclose each subject
(b) In the event of any claim or suit against invention to the Patent Counsel within two months

the Government on account of any alleged patent or after the inventor discloses it in writing to
copyright infringement arising out of the contractor oersonnel responsible for the
performance of this contract or out of the use of administration of patent matters. The disclosure
any supolies furnished or work or services to the Patent Counsel shall be in the form of a
performed hereunder. the contractor shall furnish written report and shall identify the contract
to the Government when requested by the under which the invention was made and the
Contracting Officer. all evidence and information inventor(s). It shall be sufficiently complete in
in possession of the contractor pertaining to such technical detail to convey a clear understanding.
suit or claim. Such evidence and information to the extentknW^aat-the time of the disclosure.
shall be furnished at the expense of the of the nature, purpose, operation, and the
Government except where the contractor has agreed physical. chemical. biological or electrical
to indemnify the Government. characteristics of the invention. The disclesure

shall also identify any publication. on sale or

(c) This clause -shall be included in all public use of the invention and whethe- a
subcontracts. manuscript describing the invention has been

submitted for publication and, if so. whether it
has been accepted for publication at the time of

laa. onM CIRC. A-l12 PATENT RIGHTS-SnALL BUSI- disclosure. In addition, after disclosure to the
TRANS. MEMO. NO.1 NESS FIRMS OR NONPROFIT Patent Counsel, the contractor will promotly

ORGANIZATIONS (APR 1984). notify the Patent Counsel of the acceptance o' any
manuscript describing the invention or of any on
sale or public use planned by the contractor.

(a) Definition. (2) The contractor will elect in writing whether

(1) "Invention" means any invention or discovery or not to retain title to any such invention by
which is or may be patentable or otherwise otif e notifyin the PatentCuel within telve onths
protectable under Title 35 of the United States of disclosure to contractor personnel responsible
Code (U.S.C.). fr patent atters; provided that in any case

whore publication. on sale or public use "has
(2) "Subject Invention" means any invention of initiated the one year statutory period wherein

the contractor conceived or first actually reduced valid patent orotection can still be obtained in
to practice in the performance of work under this the United States, the period for election of
contract. title terminates sixty days prior to the end of

the statutory period.

DOE - SBIR Contract Clauses (AUG 1984)
(Previous Editions Obsolete)



(3) The contractor will file Its Initial patent (5) before r. cation or modification of the
*oolication on an elected invention within two llcense. DOE will furnish the contractor a written
years after election or. tf earlier, prior to the notice of its Intention to revoke or modify the
end of any statutory period wherein valid patent license. end the contractor will be allowed thirty
protection. can be obtained in the United States days (or such other time as may be authorized by
after a publicotion,'on sale, or public us,. The DOE for good cause shown by the contractor) after
contractor will . file Patent applications in the notice to show cause why the license should
additional countri-s within either ten months of not be revoked or modified. The contractor has
the correpvondingo'initial- patent application or the right to appeal, in accordance with 10 CFt
six.months .fro-the -dat permission is granted by Part 781. any decision concerni'ng the revocation
the C-oemissioner of.'etents and Trademarks to filt or modification of its licens. -
foreign patent aoplications where such filing has
been prohibited by a Secrecy Order. (f) Contractor action to Protest Govern-

ent's interett.

(4) Requests for extention of the time for (11 The contractor agrees to execute or to have
disclosure to the Patent Counsel. election. and executed and promptly deliver to the Patent
filing, may. at the discretion of the Patent Counsel all instruments necessary to:
Counsel be granted. -

(i) Establish -or -confirm the rights the
(d)'Conditions when the Government mov Government has throughout the world in those

obtain title. , Jubject inventt.arva-.-r_. which the contractor
retains title, and -

The contractor will convey to DOE. upon
r-itten request. title to any subject invention: tii) Convey title to DOE when requested under

(d) above and to enable the Government' to obtain
(1) If the contractor fails to disclose or elect atent rotction throughout the world in that

the subject invention within the times specified subject invention.
in (c) above, or elects not to retain title. The
agency may only _reuest title within sixty days (2) The contractor agrees to require, by written
after learning T- the contractor's failure to agreement. its emDloyees. other than clerical and
report or elect wihin the specified times, nontechnical employees, to disclose promptly in

writing to ParsonneJ identified as responsible for
(2) In those countries In which the contractor the administration of patent matters and in a

fails to file patent applications within the times format suggested by the contractor each subject
specified in (c) above; provided, however, that if invention made under this contract in order.that
the contractor has filed a patent application in a the contractor can comply with the disclosure
country after the times specified in (c) above but provisions of (c) above and to execute all-papers
prior to its receiot of the written request of the necessary to file patent applications on subject
Patent Counsel, the contractor shall -continue to inventions. The disclosure format should require.
retain title in that country; or as a minimum, the information requested by (c)(l)

above. The contractor shall instruct such
(3)' In any country in which the contractor employees through the employee agreements or

decides not to continue the prosectuion of any suitable educational programs on the importance of
application for. to pay the maintenance fees on. reportg ing ventions in sufficient time to permit
or defend in a reexamination or opposition the filing of patent applications prior to United
proceeding on, a patent on a subject invention. States or foreign statutory bars.

(e) ninimum right. to contractor.=
(3) The contractor will notify the Patent Counsel

(1) The contractor will retain a nonexclusive. of any decision not to continue prosecution of ·
royalty-free license throughout the world in each patent application. pay maintenance foes. or
subject invention to which the Government obtains defend in a reexamination or opposition proce-ding
title except if the contractor fails to disclose on a patent, in any country, not less than thirty
the subject invention within the time specified in days before the expiration of the response period
(c) above. lhe contractor's license extends to required by the relevant patent office.
its domestic subsidiaries and affiliates, if any,
within the corporate structure of which the (4) The contractor agrees to include, within the
contractor is a part and includes the right to specification of any United States patent
grant sublicenses of the same scope to the extent application and any patent issuing thereon
the contractor was legally obligated to do so at covering a subject invention, the following
the time the contract was awarded. The license is statement. "This invention was made with
transferable only with the approval of DOE except Government support under (identify the contract)
when transferred to the successor of that part of awarded by the Department of Energy. The
the contractor's business to which the invention Government has-certain rights in this invention.'
pertains.

(5) The contrar-tor agrees to:
(2) The contractor's domestic license may be

revoked or modified by DOE to the extent necessary (i) Provide a report prior to the close-out of
to achieve expeditious practical application of the contract listing all subject inventions;
the subject invention pursuant to an application
for an exclusive license submitted in accordance (ii) Provide notification of all subcontracts
with 10 CFR Part 781 and 41 CFR 101-4. This under this contract for experimental.
license will not be revoked In that field of use developmental, demonstration, or research work,

or the geographical areas in which the contractor the identity of the patent rights clause. therein.
has achieved practical application and continues and copy of each subcontract upon request;
to make the benefits of the invention reasonably
accessible to the public. The license in any (ii) Provide promptly a copy of the patent
foreign country may be revoked or modified at the application, filing date. serial number, patent
discretion of DOE to the extent the contractor, number and issue date for any subject invention in
its licensees, or its domestic subsidiaries or any country in which the contractor has applied
affiliates have failed to achieve practical for patent.
application in that foreign country.

DOE - SBIR Contract Clauses (AUG 1984)
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(2) "Proprietary data' means technical data
lbb. DOE PR 9-'.lOt(c) REPORTIMG OF ROYALTIES which embody trade secrets developed at private

(JUN 1979) expense. such as design procedures or techniques.
chemical coomosition of materials. or

.I .s ..- i, ~manufacturing methods, processes. or treatments.
If tbis contract is in an *ount which exceeds including minor modifications thereof provide that

$10.000.and if any-royalty oayments are directly such data'
involved in- th-ecantract or are reflected in the
contract price to-the Government. the contractor
aoreel to-report in -ritino to the-Patent Counse-l i) Are not generally knowo. or available
(with notification by Patent Counsel to the from other sources without. oblioation concerning
Contracting Officer) during the performance of their confidentiality;
this contract and prior to its completion or final (ii) Have not boon made available by the
settlement, the amount of any royalties or other owner to others without obligation concerning 'its
payments paid or to be paid by it directly to confidentiality; *nd
others in connection with the performance of this (iii) Are not already available to the
contract together with the names and addresses of Government without obligation concerning their
licensors to whom such payments are made and confidentiality. - -
either the patent numbers involved or such other -
information as will ermit the identifiction ofContr dt ns technical dt first
the patents or other basis on which the royalties Jmroduced in t.-ormjance of the contract.
are to be paid. The approval of DOE of any technical data which ere--pecified to be delivre'd
individual payments or royalties shall not stop under the contract, technical data that may be
the Government at any time from contesting the called for under the Additional Technical Data
enforceability, validity or scope of, or title to. Requirements clause of the contract, if any, or
any patent under which a royalty or payments are technical data actually delivered in connection
made. with the contract.

Icc. DEAR 95Z.227-73 ADDITIONAL TECHNICAL DATA (() "SBIR data" means contract data developed
- REUIREnENTS (APR 198I under a small business innovation research

_ contract issued under the authority of 15 U.S.C.
638 --(Pub. L. 97219., "Small usiness Innovation

(a) 'In addltion-t"--the technical data-srmcifed Development t A of IltfZ") which:
elsewhere in this contract to be delivered. the
contracting officer may at any time during the ' (I) Are not-generally knoun or available from
contract performance or within one year after other sources without obligation concerning their
final payment call for the contractor to deliver confidentiality;
any technical data-first produced or specifically (ii) Have not'been made available by the owner
used in the performance of.this contract, except to - others .- without obligation concerning .-its
technical data pertaining to items of standard confidentiality; and
commercial design. (iii) Are not already available to the

Government without obligation concerning their
(b) The provisions of the Rights in Technical confidentiality.

Data clause included in this contract are
applicable to all technical data called for under (5) "Unlimited rights" means rights to use.
this Additional Technical Data Reouirements duplicate, or disclose technical data. in whole or
clause. Accordingly, nothing contained in this in part, in any manner end for any Purpose
clause shall require the contractor to actually whatsoever, and to permit others to do so.
deliver any technical data. the delivery of which
is excused by paragraph (e) of the Rights in (b) Allocation or rights
lechnical Data clause.

(1) The Government shall have:
(c) When technical data are to be delivered

under this clause. the contractor will be (i) Unlimited rights in contract data
compensated for appropriate costs for converting except as otherwise provided below with respect to
such data into the prescribed form for proprietary data and SBIR data properly marked as
reproduction, and for delivery. authorized by this clause;

(ii) The right to remove, cancel, correct
ldd. GEN. COUNSEL RIGHTS IN TECHNICAL DATA - or ignore any incorrect marking or any marking not

nEnO.3-83 SBIR (MAR 19&3) authorized by this clause on any technical data
furnished hereunder, if in response to a written

(a) Definitions. inquiry by DOE concerning the proprietary nature
of the markings, the contractor fails to respond

(1) "Technical data" means recorded thereto within-D0 days or fails to substantiate
information regardless of form or characteristic, the proprietary nature of the markings. In either
of a scientific or technical nature. It may. for case, DOE. uitbnotify the contractor of the action
example, document research, experimental, taken; - '
developmental, or demonstration, to procure,
produce, support, maintain; or operate material. for Govrn
The data may be graphic or pictorial delineetions us. of Any technical datt. whothr ovented or
in media such as drawings or photographs, text in not, delivered under this contract. effective upon
specifications or related performance ordspecifications or related performance or two years after the completion date of -this
design-type documents or computer softwareletion dco
(including computer programs, computer softwareiv) rihts under this contrt in ny
data bases, and computer software documentation). tchnical data which are not contract data
Examples of technical data include research and
engineering data. engineering drawings and.
associated lists, specifications, standards,:
process sheets, manuals. technical reports .
catalog item identification, and related:
information. Technical data as used herein do not
include financial reports, cost analyses. and
other information incidental to contract
administration.

DOE - SBIR Contract Clauses (AUG 1984)
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(2) The contractor shall haver (2) Not proceed: ith the subcontract without
the written authorization of the Contracting

(l) Unlimited rights in contract data if Officer.
first produces in the performance of this
contract :subject, to patent. security or other (e) Withholding of proprietary data.
provisions of this contract. The contractor
agrees that to th--extent It receives or is given Notuithstanding.the inclusion of the Additional
accessato proietary' data or othr- technical. Technical -Dat Requirements clausa in this
business or financial data in the form of recorded contract or any provision of this contract
information from DOE or * DOE contractor or specifying the delivery- of. technical data, the
subcontractor the contractor shall treat such contractor may withhold proprietary data from
data in accordance with any restrictive legend delivery, provided that.the contractor furnishes
contained thereon, unless use is specifically in lieu of any such proprietary date so withheld
authorized by prior written approval of the technical data disclosing the source. sire
Contracting Officer. configuratioting and attachment

(ii) The right to withhold proprietary characteristics. functional charecteristics. *nd
data in accordance with the provisions of this performance requirements ("Form. Fit and Function"
clause. and data. e.g.. sp cification control drawings.

(iii) The right to deliver SBIR data marked catalog sheots. envelope drawings. etc.). or
with the following legend. the terms of which doneral descri pteir o--frrbrooriatary datae uher
shall be binding on the Government. "Form, Fit and Function":data are not opplicable.

The Government shall acquire no rights to any
RIGHTS IN SBIR DATA proprietary data so withheld *xcept that such data

shall be subject to the 'inspection rights'
This SBIR date was furnished under provisions of paragraph (f). and. if included. the
Contract No. 0000 with the U.S. "Limited riohts in proprietary dota" provisions of
Doeartment of Energy (completion date: paragraph (t) *nd the "Contractor licensing"
00/00/00) with the express limitations provisions of paragraph (h).
that (aJ- this data may only be used or
disclosed by the Govern-mnt for purposes (f) Inspection rihts.
of progrir evaluation, and (b) this data
may not be disclosed outside the - Except as--may be otheruis- specified in this
-Oovernmrnt without prior permission of contract for specific items of proprietary data
the contractor excopt for purposes of which are not suject to this paragraph. the
program evaluation under the restriction Contracting Officer's representatives. at all
that the date be retained in confidence -reasonable times up to three yaars after final
and not be further disclosed. Thase payment under this contract, may inspect, at the
limitations shall apolv -only for a contractor's facility any. proprietary data
period ending two years after the withheld under paragrah' (e) for. the. purposes of
completion data of this contract, verifying that such data properly fell within.the

withholding provision of paragraph (a), or for
(c) Copyrighted material. evaluating work performance.

(1) With prior written permission of the (g) limited rights in proprietary data.
Contracting Officer, the contractor normally may
copyright and publish any contract data first Except as may be otherwise specified in this
produced in the performance of the contract. The contract as technical data which are not subject
Government reserves for itself and others acting to this paragraph, the contractor shall, upon
on its behalf a royalty-free, nonexclusive, written request from the Contracting Officer at
irrevocable, world-wide license to publish, any time prior to three years after final payment
distribute, translate, duplicate. exhibit and under this contract. promptly deliver to the
perform any such data copyrighted by the Government any "proprietary data" withheld
contractor. pursuant to paragraph (e) of the Rights in

Technical Data clause of this contract. The
(2) The contractor agrees not to include following legend end no other is authorized to be

in the technical data delivered under the contract affixed on any "proorietary data" delivered
any material copyrighted by the contractor and not pursuant to this provision, provided the
to knowingly include any material copyrighted by "proprietary data" meets the conditions for
others, without first granting or obtaining at no initial withholding under paragraph (e) of the
cost a license therein for the benefit of the Rights in Technical Data clause. The Government
Government of the same scope as set forth in will thereafter treat the "proprietary data" in
paragraph (c)(l) above. If such royalty-free accordance with such legend.
license is unavailable and the contractor
nevertheless determines that such copyrighted LIMITED RIGHTS LEGEND
material must-bo-included in the technical data to -
be delivered, rather than merely incorporated
therein by reference, the contractor shall obtain This "proprietary date." furnished under
the written authorization of the Contracting "Contract No. 0000' with the U.S. Department
Officer to include such copyrighted material in of Energy (and Purchase Order No. 0000 if
the technical data prior to its delivery. applicable) may be duplicated and used by the

Government with the express limitations that
(d) Subcontracting I the "proprietary data" may not be disclosed

outside the Government or be used for
It i, the responsibility of the contractor to i purposes of manufacture without prior

obtain from its subcontractors technical data and permission of the .contractor, except that
rights therein, on behalf of the Government. further disclosure or use may be made solely
necessary to fulfill the contractor's obligations for the following purposes:
to the Government with respect to.such data. In
the event of refusal by a subcontractor to accept (a) This 'proprietary data" may be
a clause affording the Government such rights, the disclosed for evaluation purposes under the
contractor shall: restriction that the 'proprietary data" be

(t) Promptly submit written notice to the
Contracting Officer setting forth reasons for the
subcontractor refusal and other pertinent
information which may expedite disposition of the
matter; and

DOE - SBIR Contract Clauses (AUG 1984)
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Asamoah, Ilarvetta

From: -Asamoah, Ilarveta -
Sent: Tuesday, September 25, 2001 2:14 PM
To: 'David Katz'; Ekimoff, Lana;'R Federal Record'
Cc 'Carol Balassa'; 'Steve Fabry'; 'Fran Iluegel'
Subject: RE: Returns in Kind in Singapore FTA

I-

David,' ' -?

Thank you for the opportunity to comment.

Harvetta

-- Original Message--
From: David Katz [mailto:DKATZ@ustr.gov]
Sent: Monday, September 24, 2001 4:45 PM
To: Ekimoff, Lana; Asamoah, Harvetta; R Federal Record
Cc: Carol Balassa; Steve Fabry; Fran Huegel
Subject: RE: Returns in Kind in Singapore FTA

3,4
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-David

>

>>> "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov> 09/24/01 01:36PM >>>

r . .............. ...-'-"- '- .....

--- Original Message-
From: David Katz [mailto:DKATZ@ustr.gov]
Sent: Monday, September 24, 2001 1:12 PM
To: Ekimoff, Lana; Asamoah, Harvetta; R Federal Record
Cc: Carol Balassa
Subject: Returns in Kind in Singapore FTA

., .. .
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;/··-



Asamoah, llanvetta

Fronm: - Asamnoah, llarveta
Sent: Tuesday, September 25, 2001 2:14 PM
To: 'David Katz'; Ekimoff, Lana; 'R Federal Record'
Cc: 'Carol Balassa'; 'Steve Fabry'; 'Fran Iluegel'
Subject: RE: Returns in Kind in Singapore FTA _

David.

c

, -

./

Harvetta

--- Original Message---
From: David Katz [mailto:DKATZ@ustr.gov]
Sent: Monday, September 24, 2001 4:45 PM
To: Ekimoff, Lana; Asamoah, Harvetta; R Federal Record
Cc: Carol Balassa; Steve Fabry; Fran Huegel
Subject: RE: Returns in Kind in Singapore FTA

ni



Harvetta,

-..: ~c~ne~ I~~1,-

pro,

-David

-, ".Aeom.oh lnnrt'a" <Hlnrvfftt Anamnahhoa.doe.oov> 09/24/01 01:36PM >>>

-- Original Message-
From: David Katz [mailto:DKATZ@ustr.gov]
Sent: Monday, September 24, 2001 1:12 PM
To: Ekimoff, Lana; Asamoah, Harvetta; R Federal Record
Cc: Carol Balassa
Subject: Returns in Kind in Singapore FTA

i
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Asamoah, Hanretta

From: -- Asamoah, Ilarvetta
Sent: Monday, September 17, 2001 3:52 PM
To: 'Carol Balassa'
Subject: RE: Objectives

-Original Message--
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Friday, September 07, 2001 5:05 PM
To: Asamoah, Harvetta; R Federal Record
Subject: RE: Objectives

^ -' ' ;'~~~~~~



I« -

----Original Message-
From: melly@usitc.gov%internet [mailto:melly@usitc.gov]
Sent: Wednesday, August 15, 2001 11:55 AM
To: Asamoah, Harvetta; Ekimoff, Lana; Cochran, Pamela;
Mcleod.Barbara@epa.gov%internet; cbalassa@ustr.gov%/ointemet;
David_Downes@ios.doi.gov%intemet; richard.larm@justice.gov%intemet;
Richard_Boll@ita.doc.gov%intemet; sara_hagigh@ita.doc.gov%internet;
WestonST@state.gov%intemet; WheelerE@state.gov%intemet;
jbaumert@usitc.gov%internet
Cc: sfabry@ustr.gov%internet
Subject: fwd: Objectives

Chris
-----. Original Text -

From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01 10:12 AM:
To: Christopher Melly@SI@ID

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~«



Tom

<<USTR Key Objectives Aug 15 2001 .doc>>
* - ,r-9.; ._f-

. _ -?
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Asamoah, Ilanretta .

From: . .melly@usitc.gov%internef [melly@usilc.gov]
Sent: Thursda, August 16, 2001 4:06 PM
To: Cochran, Pamela; Ekimoff, Lana; Asamoah, Ilarnetta; 'cbalassa@ustr.gov'%interne(';

'DavidDownes@ios.doi.gov%internet'; 'Mcleod.Barbara@epa.gov%inernet';
'richard.larm@justice.gov%inleroet'; 'RichardBoll@i(a.doc.go^/oin(ernet';
'sarahagigh@ita.doc.gov%internet'; WVes(onST@stale.gov%interne(l;
1WheelerE@state.gov%internet'; jbaumert@usitc.gov%/internet

Ce: 'sfabry@ustr.govinlernet' .
Subject: RE: Objectives

I
s.t

inte
- unginal i exi -

From: "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov>, on 8/16/01 2:36 PM:
To: iSMTP@MASTER7@ADP7rEkimoff, Lana"
<Lana.Ekimoff@hq.doe.gov>],iSMTP@MASTER7@ADP7rCochran, Pamela"
<Pamela.COCHRAN@hq.doe.gov>],iSMTP@MASTER7@ADP7r'Mcleod.Barbara@epa.gov%intem
et'"
<Mcleod.Barbara@epa.gov>],iSMTP@MASTER7@ADP7r'cbalassa@ustr.gov%intemet'"
<cbalassa@ustr.gov>),iSMTP@MASTER7@ADP7['David_Downes@ios.doi.gov%internet"
<DavidDownes@ios.doi.gov>],iSMTP@MASTER7@ADP7r'richard.larm@justice.gov%inter
net'"
<richard.larm@justice.gov>],iSMTP@MASTER7@ADP7["'Richard_Boll@ita.doc.gov%inter
net'"
<Richard_Boll@ita.doc.gov>],iSMTP@MASTER7@ADP7"'sara_hagigh@ita.doc.gov%intern
et'"
<sarahagigh@ita.doc.gov>],iSMTP@MASTER7@ADP7rWestonST@state.gDv%intemet'"
<WestonST@state.gov>],iSMTP@MASTER7@ADP7r'WheelerE@state.gov/%intemet'"
<WheelerE@state.gov>],Christopher Melly@SI@ID,Jennifer Baumert@SI@ID
Cc: iSMTP@MASTER7@ADP7r'sfabry@ustr.gov%intemet'" <sfabry@ustr.gov>]

/' x. -v0 ^~, ^'



~CL. * q...ta. .. vu. ,...an .a . . volta ,, ,VCAu .AJlLV . S , ~ W of~ll, ... ,.s. ,ul . ....

-- Original Message-
From: melly@usitc.gov%intemet [mailto:melly@usitc.gov]
Sent: Wednesday, August 15, 2001 11:55 AM
To: Asamoah, Harvetta; Ekimoff, Lana; Cochran, Pamela;
Mcleod.Barbara@epa.gov%intemet; cbalassa@ustr.gov%intemet;
David_Downes@ios.doi.gov%intemet; richard.larm@justice.gov%intemet;
Richard_Boll@ita.doc.gov%intemet; sara_hagigh@ita.doc.gov%intemet;
WestonST@state.gov%intemet; WheelerE@state.gov%intemet;
jbaumert@usitc.gov%intemet
Cc: sfabry@ustr.gov%intemet
Subject: fwd: Objectives

Chris
-Original Text ----

From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01. 10:12 AM:
To: Christopher Melly@SI@ID

Chris, _

Tom

<<USTR Key Objectives Aug 15 2001.doc>>



This e-mail is the property of Enron Corp. and/or its relevant affiliate and

may contain confidential and privileged material for the sole use of the
intended recipient (s). Any review, use, distribution or disclosure by
others
is strictly prohibited. If you are not the intended recipient (or authorized

to receive for the recipient), please contact the sender or reply to Enron
Corp. at enron.messaging.administration@enron.com and delete all copies of
the message. This e-mail (and any attachments hereto) are not intended to be

an offer (or an acceptance) and do not create or evidence a binding and
enforceable contracrbetween Enron Corp. (or any of its affiliates) and the
intended recipient or-ny other party, and may not be relied on by anyone as

the basis of a contract by estoppel or otherwise. Thank you.

3



Asamoah, llarvetta

From: - Asamoah, Ilarvela
Sent: Thursday, August 16, 2001 2:37 PM
To: 'mclly@usitc.gov%internet'; Ekimoff, Lana; Cochran, Pamela; 'Mcleod.Barbara@cpa.go%/

internet'; 'cbalassa@ustr.gov%inlernet'; 'David Downes@ios.doi.govinternet';
'richard.larm@justice.gov%inlernet'; 'RichardBoll@ita.doc.go»%intcrinet';
'sarahagigh@i(a.doc.gov%internet'; 'WestonST@stae.gov%interiet';
'VheelerE@sta(e.gov/ointernet'; jbaume(@usitc.gov%interne1_.... _

Cc: 'sfabry@ustr.gov%internet'
Subject: RE: Objectives

1

il
t, it

-Original. Message--
From: melly@usitc.gov%intemet [mailto:melly@usitc.gov]
Sent: Wednesday, August 15, 2001 11:55 AM
To: Asamoah, Harvetta; Ekimoff, Lana; Cochran, Pamela;
Mcleod.Barbara@epa.gov%intemet; cbalassa@ustr.gov%internet;
David_Downes@ios.doi.gov%intemet; richard.larm@justice.gov%internet;
Richard_Boll@ita.doc.gov%internet; sara_hagigh@ita.doc.gov%internet;
WestonST@state.gov%intemet; WheelerE@state.gov%intemet;
jbaumert@usitc.gov%internet
Cc: sfabry@ustr.gov%internet
Subject: fwd: Objectives

Chris
---- Original Text ---

70,



From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01 10:12 AM:
To: Christopher Melly@SI@ID

Tom

<<USTR Key Objectives Aug 15 2001.doc>>

This e-mail is the property of Enron Corp. and/or its relevant affiliate and
may contain confidential and privileged material for the sole use of the
intended recipient (s). Any review, use, distribution or disclosure by others
is strictly prohibited. If you are not the intended recipient (or authorized
to receive for the recipient), please contact the sender or reply to Enron
Corp. at enron.messaging.administration@enron.com and delete all copies of
the message. This e-mail (and any attachments hereto) are not intended to be
an offer (or an acceptance) and do not create or evidence a binding and
enforceable contract between Enron Corp. (or any of its affiliates) and the
intended recipient or any other party, and may not be relied on by anyone as
the basis of a contract by estoppel or otherwise. Thank you.

2



Asamoah, Ilarv'tta

From: _ meUy@usitc.go%interne( [mely@usitc.gov]
Sent: Thursday, Augusl 16, 2001 9:45 AM
To: Asamoah, llarvetta; Ekimoff, Lana; Cochran, Pamela; ebalassa@ustr.govinternct;

DavidDownes@iosdoi.gov%internet; Mcleod.Barbara@cpa.goi'%internet;
richard.larm@justice.govtinternel; RichardBoll@ita.doc.goV%internet;
sarahagigh@ita.doc.govinternef; WestonST@state.gov%intcrnec;
WheclerE@sta(e.gov%internel; jbaumert@usitc.gov%intcrnet

Cc: sfabry@ustrgovinternet '
Subject: RE: Objectives

Chris
-- Original Text -----

From: "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov>, on 8/16/01 9:10 AM:
To: iSMTP@MASTER7@ADP7r'Ekimoff, Lana"
<Lana.Ekimoff@hq.doe.gov>],iSMTP@MASTER7@ADP7"Cochran, Pamela"
<Pamela.COCHRAN@hq.doe.gov>],iSMTP@MASTER7@ADP7['"Mcleod.Barbara@epa.gov%intem
et'"
<Mcleod.Barbara@epa.gov>],iSMTP@MASTER7@ADP7["'cbalassa@ustr.gov%intemet'"
<cbalassa@ustr.gov>l,iSMTP@MASTER7@ADP7["'David_Downes@ios.doi.gov%internet'"
<David_Downes@ios.doi.gov>],iSMTP@MASTER7@ADP7r"'richard.larm@justice.gov%inter
net"'
<richard.larm@justice.gov>],iSMTP@MASTER7@ADP7r'RichardBoll@ita.doc.gov%inter
net'"
<Richard Boll@ita.doc.gov>],iSMTP@MASTER7@ADP7r"sarahagigh@ita.doc.gov%intem
et'"
<sara_hagigh@ita.doc.gov>],iSMTP@MASTER7@ADP7[""WestonST@state.gov%internet'"
<WestonST@state.gov>],iSMTP@MASTER7@ADP7["WheelerE@state.gov%internet'"
<WheelerE@state.gov>],Christopher Melly@SI@ID,Jennifer Baumert@SI@ID
Cc: iSMTP@MASTER7@ADP7['"sfabry@ustr.gov%intemet'" <sfabry@ustrgov>]

' * (hIt
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--- Original Message--
From: melly@usitcpov%intemet [mailto:melly@usitc.gov]
Sent: Wednesday, August 15, 2001 11:55 AM
To: Asamoah, Harvelta; Ekimoff, Lana; Cochran, Pamela;
Mcleod.Barbara@epa.gov%internet; cbalassa@ustr.gov%intemet;
David_Downes@ios.doi.gov%internet; richard.larm@justice.gov%internet;
Richard_Boll@ita.doc.gov%internet; sara_hagigh@ita.doc.gov%intemet;
WestonST@state.gov%intemet; WheelerE@state.gov%intemet;
jbaumert@usitc.gov%intemet
Cc: sfabry@ustr.gov%internet
Subject: fwd: Objectives

Chris
------ Original Text --

From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01 10:12 AM:
To: Christopher Melly@SI@ID

Tom

<<USTR Key Objectives Aug 15 2001.doc>>

****************************** *** ************************* *** *****



This e-mail is the property of Enron Corp. and/or its relevant affiliate and

may contain confidential and privileged material for the sole use of the
intended recipient (s). Any review, use, distribution-or disclosure by
others
is strictly prohibited. If you are not the intended recipient (or authorized

to receive for the recipient), please contact the sender or reply to Enron
Corp. at enron.messaging.administration@enron.com and delete all copies of
the message. This e-mail (and any attachments hereto) are not intended to be

an offer (or an acceptance) and do not create or evidence a binding and
enforceable contract between Enron Corp. (or any of its affiliates) and the
intended recipient or any other party, and may not be relied on by anyone as

the basis of a confract by estoppel or otherwise. Thank you.
t*+ t****************** *******************************



Asamoah, llarvetta

From: ' - samoah, Ilarvelta
Sent: Thursday, August 16, 2001 9:10 AM
To: 'melly@usitc.goviinternet'; Ekimoff, Lana; Cochran, Pamela; 'Icleod.Barbara@epa.gov%

internet'; 'cbalassa@ustr.gov%interne'; 'DavidDownes@ios.doi.gov0 %inernet';
'richard.larm@justice.gov%intcrnet'; 'RichardBoll@ita.docgov%interoet';
'sara_hagigh@ita.doc.go%internet'; 'WestonST@state.gov%internet'4-
M'heelerE@state.gov%internec; 'jbaumert (sitc.gov%/internct'

Cc: 'sfabry@ustr.gov%internet' ' -

Subject: RE: Objectives

i !

.,

J
-Original Message- - -
From: melly@usitc.gov%intemet [mailto:melly@usitc.gov]
Sent: Wednesday, August 15, 2001 11:55 AM
To: Asamoah, Harvetta; Ekimoff, Lana; Cochran, Pamela;
Mcleod.Barbara@epa.gov%intemet; cbalassa@ustr.gov%intemet;
David_Downes@ios.doi.gov%internet; richard.larm@justice.gov%intemet;
Richard_Boll@ita.doc.gov%intemet; sara_hagigh@ita.doc.gov%internet;
WestonST@state.gov%intemet; WheelerE@state.gov%internet;
jbaumert@usitc.gov%intemet
Cc: sfabry@ustr.gov%internet
Subject: fwd: Objectives

Chris
--- Original Text --

fs.



From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01 10:12 AM:
To: Christopher Melly@SI@ID

<<USTR Key Objectives Aug 15 2001.doc>>

This e-mail is the property of Enron Corp. and/or its relevant affiliate and
may contain confidential and privileged material for the sole use of the
intended recipient (s). Any review, use, distribution or disclosure by others
is strictly prohibited. If you are not the intended recipient (or authorized
to receive for the recipient), please contact the sender or reply to Enron
Corp. at enron.messaging.administration@enron.com and delete all copies of
the message. This e-mail (and any attachments hereto) are not intended to be
an offer (or an acceptance) and do not create or evidence a binding and
enforceable contract between Enron Corp. (or any of its affiliates) and the
intended recipient or any other party, and may not be relied on by anyone as
the basis of a contract by estoppel or otherwise. Thank you.

2



Asamoah, Ilarvetta

From: - Wheeler, Evelyn [WheelerE@sale. gov]
Sent: Wednesday, August 15, 2001 12:48 PIl
To: Asamoah, Harvetta; Ekimoff, Lana; Cochran, Pamela; 'melly(a)usic.gov'; 'Meleod.Barbara

(a)epa.gov'; 'cbalassa(a)ustr.gov'; 'David(u)Downes(a)ios.doi.gov'; 'richard.larm(a)
justice.gov'; 'Richard(u)Boll(a)ita.doc.gov'; 'sara(u)hagigh(a)ita.doc-gov'; Weston, Steven T;
jbaumert(a)usitc.gov'

Cc: 'sfabry(a)ustr.gov' -
Subject: RE: Objectives

----Original Message---
From: melly@usitc.gov [mailto:melly@usitc.gov]
Sent: Wednesday, August 15, 2001 12:24 PM
To: Mcleod.Barbara@epa.gov; cbalassa@ustr.gov; David_Downes@ios.doi.gov;
richard.larm@justice.gov; harvetta.asamnoah@hq.doe.gov;
Lana.ekimoff@hq.doe.gov; Pamela.cochran@hq.doe.gov;
Richard_Boll@ita.doc.gov; sara_hagigh@ita.doc.gov; WestonST@state.gov;
WheelerE@state.gov; jbaumert@usitc.gov
Cc: sfabry@ustr.gov
Subject: fwd: Objectives

Chris
-..- Original Text ----

From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01 10:12 AM:
To: Christopher Melly@SI@ID

:, -.?-9



Tom

<<USTR Key Objectives Aug 15 200 1.doc>>

This e-mail is the property of Enron Corp. and/orits relevan1rffiliate and -;'-

may contain confidential and privileged material for the sole use of the
intended recipient (s). Any review, use, distribution or disclosure by
others
is strictly prohibited. If you are not the intended recipient (or authorized

to receive for the recipient), please contact the sender or reply to Enron
Corp. at enron.messaging.administration@enron.com and delete all copies of
the message. This e-mail (and any attachments hereto) are not intended to be

an offer (or an acceptance) and do not create or evidence a binding and
enforceable contract between Enron Corp. (or any of its affiliates) and the
intended recipient or any other party, and may not be relied on by anyone as

the basis of a contract by estoppel or otherwise. Thank you.

2



Asamoah, Ilalretta .

From: -melly@usitc.gov%interncl Imelly@usilc.gov]
Sent: Wednesday, August 15, 2001 11:55 AM
To: Asamoah, Ilarvetta; EkimolT, Lana; Cochran, Pamela; Mcleod.Barbara@cpa.gov%internct;

cbalassa@ustr.gov%internet; David_Downes@ios.doi.gov%internct;
richard.larm@justice.gov%internet; RichardBoll@ita.doc.gov%internet
sarahagigh@ita.doc.gov%internet; WestonST@state.gov%interel; r
WheelerE@state.gov%internet; jbaumert(lusitc.gov%internect- -- '"' -*

Cc: sfabry@ustr.govinternet
Subject: fwd: Objectives

USTR Key Objectives1 t
Aug 15 200... , '

Chris
Original Text ---

From: "Briggs, Tom" <Tom.Briggs@ENRON.com>, on 8/15/01 10:12 AM:
To: Christopher Melly@SI@ID

Tom

<<USTR Key Objectives Aug 15 2001.doc>>

This e-mail is the property of Enron Corp. and/or its relevant affiliate and
may contain confidential and privileged material for the sole use of the
intended recipient (s). Any review, use, distribution or disclosure by others
is strictly prohibited. If you are not the intended recipient (or authorized
to receive for the recipient), please contact the sender or reply to Enron
Corp. at enron.messaging.administration@enron.com and delete all copies of
the message. This e-mail (and any attachments hereto) are not intended to be
an offer (or an acceptance) and do not create or evidence a binding and
enforceable contract between Enron Corp. (or any of its affiliates) and the



intended recipient or any other party, and may not be relied on by anyone as
the basis of a contract by estoppel or otherwise. Thank you.

2



EXPANDING TRADE AND INVESTMENT IN ENERGY AND-
ENERGY SERVICES: KEY OBJECTIVES OF WTO

NEGOTIATION

1. Expanding trade and investment in the energy sector requires a depature from
traditional monopoly and/or state-owned energy sector structuresarevail
throughout the world. Therefore, the primary objective of the Energy Services
negotiations of GATS should be to deregulate the sector by encouraging adoption
of the following features of a deregulated market in the sector:

* "ountries should be compelled to relinquish direct and indirect (so called
Golden shares) ownership of state energy monopolies. As part of the
privatization process, countries must establish a legal and regulatory
regime for the energy sector that is transparent, free from undue political
influence and that protects the property rights of private owners of
businesses operating in the sector. For example, establishing a regulatory
regime that requires all decisions to be approved by a Minister or other
politically appointed individual does not satisfy the criteria.

Countries should be required to unbundled vertically integrated
monopolies into separate distribution, transmission and production
components. Distribution companies should have the right to purchase
supplies (gas, power or services) from any party located inside or outside
the countries' borders. Barriers to entry into the production sector should
be removed to allow for investment by any firm regardless of origin.
Transmission and distribution services should be unbundled for the sale of
the commodity such that a party can choose its supplier and contract
separately for T&D services with the natural monopoly.

* The natural monopoly T&D service providers must continue-to be
regulated by an independent regulatory body capable of establishing non-
discriminatory and reasonable terms and conditions of access to the
network. The regulatory process must be transparent, timely and efficient.
The regulator must be independent.

* The T&D network owners must reduce or eliminate any conflicts between
ownership and operation of the grid and commercial interests in the
competitive supply and production sector such that the grid operator does
not have the incentive to deny access to its'esential facility in order to
gamer a competitive advantage in supply and production:

· Both price and non-price barriers (e.g. national security) against imports of
energy and services should be eliminated to the maximum extent possible.

67^5
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Asamoah, Ilarvetta

From: - Carol Balassa CBALASSA@us(r.govj
Sent: Thursday, March 15, 2001 10:59 AM
To: Cochran, Pamela; Ekimoff, Lana; Asamoah, Ilanetla; David_Dowvnes@ios.doi.gov%intcrnc(;

Richard_Boll@i(a.doc.gov%inlernet; sarahagigh@iia.docgovinlernet;
WestonST@state.gov%inlernel; WheelerE@slae.govinleriet; jbaumert @usitc.gov%
internet; melly@usitc.govinternet; R Federal Record

Cc: Joseph Papovich; Peter Collins ;_ -
Subject: re: Re: Carol's whereabouts

Looks like I may h ave a family emergency to deal with that will require me to leave for California this
afternoon and may prevent me from going to Geneva next week, so if you don't hear from me for a while
you will know why;

Once my personal situation is clearer, I'll figure out what to do re a response to the Canadians (which
may not be absolutely necessary), so please stand by.

If you need to, I might be reachable a{ I

Carol

>>> (Chritnnher Mellvl <mellv(ausitc.aov> 03/15/01 07:36AM >>>

-nChris /

Chris
--.- Original Text --

From: "Carol Balassa" <CBALASSA@ustr.gov>, on 3/14/01 4:56 PM:
To:
iSMTP@MASTER7@ADP7[<harvetta.asamoah@hq.doe.gov>],iSMTP@MASTER7@ADP7[<Lana.ekim
off@hq.doe.gov>],iSMTP@MASTER7@ADP7[<Pamela.cochran@hq.doe.gov>],iSMTP@MASTER7@
ADP7[<David_Downes@ios.doi.gov>],iSMTP@MASTER7@ADP7[<RichardBoll@ita.doc.gov>]



,iSMTP@MASTER7@ADP7[<sarahagigh@ita.doc.gov>],iSMTP@MASTER7@ADP7[<WestonST@sta
te.gov>],iSMTP@MASTER7@ADP7[<WheelerE@state.gov>],iSMTP@MASTER7@ADP7["r -

Federal Record" <R@ustr.gov>],Christopher Melly@SI@ID,Jennifer Baumert@SI@ID
Cc: iSMTP@MASTER-7@ADP7rPeterCollins"
<COLLINS#032#PETER@ustr.gov>],iSMTP@MASTER7@ADP7["Joseph Papovich"
<PAPOVICH#032#JOSEPH@ustr.gov>]

is attached for your review, comment, and questions by noon tomorrw.

Please hold Friday from 12 to 2:00 free for a possible brown bag lunch -
meeting to discuss Canada's proposal. Will let you know tomorrow afternoon -
if such a meeting seems necessary. Have alerted our private sector to the
proposal.

If we don't meet on Friday, based on your input, I'll draft talking points
and pass them around on Friday for clearance.

Thanks for your understanding on the short turnaround. Carol



Asamoah, Ilalretta

From: - David Downcs@ios.doi.gov%internct IDavidDowincs@ios.doi.gov]
Sent: Thursday, March 15, 2001 10:27 AM
To: Asamoah, Ilarvetta
Cc: Ekimoff, Lana; Cochran, Pamela; 'cbalassa@usIr.gov%internet'; 'cmelly@usitc.gov%

internet'; 'jbaumerl@usitc.gov%inernet'; 'Mcleod.Barbara@epa.gov%internet'; 'Sara
Hagigb' - '

Subject: RE: California Energy Crisis-- CATS J* e ---

"Asamoah, Harvetta"
<Harvetta.Asamoah@h To: "'Sara Hagigh'"
q.doe.gov> <Sara Hagigh@ita.doc.gov>,

"'Mcleod.Barbara@epa.gov%intemet'"
03/15/01 07:58 AM <Mcleod.Barbara@epa.gov>, David

Downes/PPA/OS/DOI@DOI,
"'cmelly@usitc.gov%internet'" <cmelly@usitc.gov>,
"'jbaumert@usitc.gov%intemet"'
<jbaumert@usitc.gov>,
"'cbalassa@ustr.gov%intemet'"
<cbalassa@ustr.gov>, "Ekimoff, Lana"
<Lana.Ekimoff@hq.doe.gov>, "Cochran, Pamela"
<Pamela.COCHRAN@hq.doe.gov>
cc:
Subject: RE: California Energy Crisis - GATS
[Virus checked]

-- Original Message-
From: Sara Hagigh [mailto:Sara_Hagigh@ita.doc.gov]
Sent: Wednesday, March 14, 2001 5:08 PM
To: Asamoah, Harvetta; Mcleod.Barbara@epa.gov%intemet;
david_downes@ios.doi.gov%internet; cmelly@usitc.gov%internet;
jbaumert@usitc.gov%intemet; cbalassa@ustr.gov%intemet
Subject: Fwd: California Energy Crisis

Sara
(See attached file: C.DTF)

%i#



Asamoah, Ilarvetta

Froim: Asamoah, Ilare(ta
Sent: Thursday, March 15, 2001 8:54 AM

-.: To: 'melly@usifc.gov%internet'; Ekimoff, Lana; Cochran, Pamela; 'CBAIASSA@ustr.gov%
internet'; 'David_Downes@ios.doi.gov%internet'; 'Richard_Boll@ita.docgov%inlerne';
'sara hagigh@ifa.doc.gov^'internet'; 'VcslonST@s(tae.gov'%internet'; -
N'heelerE@state.govinernet'; 'jbaumert @usi(c.gov%internel' r

Cc: 'JPapovich@ustr.gov%inernet'; 'pCOI..LC! uslr.govoint etLr- -.
Subject: RE: Re:Canadian energy (oil and gas) proposal

I

----Original Message---
From: melly@usitc.gov%intemet [mailto:melly@usitc.gov]
Sent: Thursday, March 15, 2001 8:17 AM
To: Asamoah, Harvetta; Ekimoff, Lana; Cochran, Pamela;
CBALASSA@ustr.gov%intemet; David_Downes@ios.doi.gov%internet;
RichardBoll@ita.doc.gov%internet; sarahagigh@ita.doc.gov%internet;
WestonST@state.gov%intemet; WheelerE@state.gov%internet;
jbaumert@usitc.gov%interet
Cc: JPapovich@ustr.gov%internet; pCOLLINS@ustr.gov%internet
Subject: re: Re:Canadian energy (oil and gas) proposal

p~C
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Chris
.---.- Original'Text -

From: "Carol Balassa" <CBALASSA@ustr.gov>, on 3/14/01 4:56 PM:
To:
iSMTP@MASTER7@ADP7[<harvetta.asamoah@hq.doe.gov>],iSMTP@MASTER7@ADP7[<Lana.ekim
off@hq.doe.gov>],iSMTP@MASTER7@ADP7[<Pamela.cochran@hq.doe.gov>],iSMT@MASTER7@
ADP7[<David_Downes@ios.doi.gov>],iSMTP@MASTER7@A.P7[<Richard _BI ia._oc.gov>]
,iSMTP@MASTER7@ADP7[<sarahagigh@ita.doc.gov>],iSMTP@MASTER7@ADP7-[<WestonST@sta
te.gov>],iSMTP@MASTER7ADP7[<WheelerEstate.gov>,iSMTPMASTER7ADP7
Federal Record" <R@ustr.gov>],Christopher Melly@SI@ID,Jennifer Baumert@SI@ID
Cc: iSMTP@MASTER7@ADP7rPeter Collins"
<COLLINS#032#PETER@ustr.gov>],iSMTP@MASTER7@ADP7["Joseph Papovich"
<PAPOVICH#032#JOSEPH@ustr.gov>]

is attached for your review, comment, and questions by noon tomorrw.

Please hold Friday from 12 to 2:00 free for a possible brown bag lunch
meeting to discuss Canada's proposal. Will let you know tomorrow afternoon
if such a meeting seems necessary. Have alerted our private sector to the
proposal.

If we don't meet on Friday, based on your input, I'll draft talking points
and pass them around on Friday for clearance.

Thanks for your understanding on the short turnaround. Carol

~~2~~~~ ~...



Asamoah, Ilarvelta

From: - Asamoah, llarvetta
Sent: Thursday, March 15, 2001 7:59 AM
To: Ekimoff, Lana; Cochran, Pamela
Subject: RW: California Energy Crisis -- GATS

Fwd: California Energy
Crisis

--- Original Message----
From: Sara Hagigk [mailto:SaraHagigh@ita.doc.gov]
Sent: Wednesday ,March 14, 2001 5:08 PM
To: Asamoah, Harvetta; Mcleod.Barbara@epa.gov%intemet;
david_downes@ios.doi.gov%intemet; cmelly@usitc.gov%/intemet;
jbaumert@usitc.gov%intemet; cbalassa@ustr.gov%intemet
Subject: Fwd: California Energy Crisis

Sara



Asamoah, IlarvNetta

From: Lora.Sullivan@enron.com%internet [Lora.Sullivan@enron.com]
To: Ton.Briggs@enron.com%interne(; Linda.Robertson@enron.com%internet;

joehillings@aol.com%internet; don.deline@halliburton.com%internet;
tim.richards@corporate.ge.com%internet; Chris.Long@enron.com%internet;
CBCapStra @aol.com%inlernet; 75361.622@compuserve.com%interne; -
Lora.Sullivan@enron.coni%internet; rcfisher@hillsandco.com%interfiet;
uta.lilinkers@cec.eu.int%internet; vastine.uscsi.orgoininernet(;-J1 a om%interne

Subject: California Energy Crisis

Forwarded at the request of Linda Robertson and Joe Hillings:

Califomia's power crisis has generated heated debate over the last
several months. Unfortunately, this debate has generated more heat than
light. We want you to know what the facts are and what we are doing about
the crisis. Please spend a few minutes reading the following overview on
the situation and our position on California energy issues.

What happened in California

The source of California's current problem is as straightforward as supply
and demand. California's economy grew 29 percent since 1998. This
increased the demand for electricity by 24 percent. At the same time,
regulatory restrictions prevented new generation from getting built in the
state. So demand grew but regulations prevented supplies from being
added. The result, predictably, is a shortage. This summer, peak
capacity will be about 10 percent shy of peak demand, leading to further
blackouts in the state.

In addition to the supply and demand imbalance, there are two other
related factors that led to the current crisis. First, the state's
regulations forced all sales and purchases into the spot market. The spot
market for power is extraordinarily volatile. The way firms behave in a
free market wherrfaced with such volatility is to construct a portfolio of -
purchases long term, medium term and short term, to reduce exposure to
this volatility. In California, state regulation prevented this strategy.
This would be the equivalent of putting the entire state on an adjustable
rate mortgage in the most volatile interest rate environment imaginable.
Everything was fine while the power surplus persisted, but when shortages
ensued, every megawatt was purchased at the sky rocketing spot price.

Second, retail markets were not deregulated. Regulated retail rates
remained in effect, and stranded cost recovery charges were structured to
keep competition out. This meant that utilities were forced to pay high
wholesale prices in the spot market but were only able to recover costs at--
the regulated retail rate. They are now nearly bankrupt.

In short, Califomia's problems were caused by regulation, not
deregulation. Regulations prevented competitors from entering the market,
prevented new generation from being built, and prevented prudent hedging
against volatile spot prices.
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At the time California was developing its restructuring plan, Enron warned
the state's policy makers about these risks and proposed alternatives,
which, if adopted, would have averted the current crisis.

Enron's Role

Many political leaders in the state have elected to fix blame rather than
fix the problem. Power sellers, including Enron, have been vilified by
the politicians and the media. Here are the facts:

Other than a small amount of wind power, Enron is not a generator in
the state of California. Every megawatt we sold in California we bought in
the same market available to other California purchasers. Because we are a
market maker, nota generator, we are not biased toward high prices. We
are interested onlrin having a market that works so that we can package
products for our customers.

As a seller to end-use markets in the state, we provided protection
from the problems the states' utilities, and their customers, now face. We
protected, and still protect, our customers from price volatility.

You may have read that EES recently elected to have the utilities supply
power directly to its customers in California instead of procuring power
on the open market. Early reports mischaracterized this as a "turnback"
of our customers to the utilities. Here are the facts:

As a result of a variety of factors existing in the current California
market, it made more sense for EES to source power for its customers
directly from the utilities. This decision reduced EES's market price risk
by allowing EES to access lower utility rates.

EES did not terminate any customer contracts, and our customers
continue to receive the financial benefits of their contract prices.

EES is continuing to work with its California customers to provide
them with other energy-related products and services, including assistance
in reducing the demand for power, particularly at peak times.

Enron is currently proposing solutions to help California work out of its
crisis; Enron continues to sign up customers in the state; and Enron
continues to actively manage its risks and capture opportunities in --
Western power markets. Enron's primary business is managing risk for our
customers with solutions customized to meet their needs. There has never
been more demand for our products and services.

The Solution

The solution to California's crisis is also straightforward. In summary,
the state must increase supply, reduce demand, reduce reliance on the spot
market and shore up the financial stability of the state's utilities.

Increasing Supply

California's process for siting and permitting new generation is nothing
short of Byzantine. Enron has built plants elsewhere in the country in
less than a year. In California, it often takes 5 to 7 years. California
simply must streamline this process. Ironically, while many of the
regulations generators must overcome are aimed at improving environmental



quality, the regulations are preventing new clean technology from coming
online and displacing current plants, which emit 40 times as much NOx.
California can have abundant power and cleaner air by expediting the
permitting of new facilities.

Reducing Demand

Customers in California today have no incentive to reduce or shift demand.
They pay the same rate no matter what the market price is. An open retail - ,-
market would trigger demand responses, which would balance supply and
demand at lower prices than today. California Shduld fully opet its '
retail market.

Reducing Reliance on the. Spot Market

In a truly deregulate market, customers would protect themselves from
volatile spot prices by purchasing some of their requirements on a longer
term, fixed-price basis. The state has instead left procurement in the
hands of the utilities, which it has forced to buy exclusively in the spot
market. Opening the market at the retail level will give customers
control over their price risk.

Restoring the Financial Integrity of the State's Institutions

The utilities in California are not paying their bills. This has led to
greater uncertainty in the market, higher costs, and reduced flexibility
to arrive at lasting solutions. California must permit its utilities to
recover their costs so they can pay their bills and invest in the
transmission and distribution assets necessary to get power from where it
is to where it is needed.

Just as important as doing these things, the state must avoid policies
that, while politically attractive, do not fix the problem or even make
matters worse. Price caps have been proposed. They don't work; have
never worked; and they will not work here. Price caps succeed only in
creating shortages, which then have to be allocated among competing users.
Imagine how ineffectively the government would be in determining, for
example, whether it is better to make its limited power supplies available
to the Imperial-VaHey or Silicon Valley. Price caps are a surefire way
to make the current shortage worse.

The state has also proposed to take over generation and transmission in
California. There is no reason to believe, and every reason to doubt,
that the state will be more effective than free markets at investing in,
constructing, operating and maintaining assets. This will also result in
California tax revenues being spent on power transmission and power
generation -- which the private sector can do - instead of education,
roads and other public goods - which the private sector cannot do.

As you are approached by people outside the company or are learning about
the crisis from the media, it's important for you to know this: We at
Enron will continue to serve our customers and we will continue to propose
real solutions to the state.
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Asamoah, Harvetta
From: Asamoah, Harvetta
Sent: Wednesday, January 31, 2001 10:15 AM
To: 'melly@usitc:gjov%intemet'
Cc: 'cbalassa@ustr.gov%internet'; 'sara_hagigh@ita.doc.gov%internet'; 'Richard_Boll@ita.doc.gov%

internet'; 'westonst@state.gov%internet'; 'dudleyj@state.gov'; Pumphrey, David; Brodman, John;
Price, Robert S

Subject: Background on Enron's Businesses

Thanks for your articles, Chris. The links are copied below.' '- "

Here are two articles on Enron's businesses. The Fortune article is an excellent, interesting article (!). I infer
that Enron wants to make sure that its power trading business and natural gas pipeline business can operate
in a secure, transparent commercial environment, free (or as free as possible) from political risk and
anticompetitive praGeces by hostile competitors. Enron wants to be able to sell gas and electricity at market-
based rates (which can't be done without competitive access to gas and electricity networks and freedom to
choose suppliers).

For news articles on Enron, selected by Enron, see: http://www4.enron.com/corp/pr/inthenews/

Excerpts from articles below:

Fortune, Re European business: "Not surprisingly, Enron's invasion of Continental Europe in
1997 was greeted by established electric companies about as warmly as advancing bubonic
plague. 'They viewed us as Darth Vader,' says Mark Frevert, CEO of Enron Europe. Boards of
several power companies passed resolutions forbidding employees to deal with Enron. But the
company recognized that it could deal with the balky European utilities if it offered a profitable
deal. 'If you go in complaining, expect to be snubbed,' says Joseph Gold, a managing director
and one of the few Americans still working in London. 'If you add value, they will do business.'
Unlike most government-owned utilities, Enron had the ability to spot and execute deals across
national borders. One of Gold's first successes came with a Dutch utility. 'I just asked them to
give me a chance to find them cheaper power," he says. "About six weeks later I was able to
bring power to them from Switzerland.'"

Fortune, Re European businesses: "What exactly does Enron do? In the simplest description, it
mostly buys and sells gas and electricity. For instance, when a power company in Kokomo
needs electricity to cope-with a hot spell in August, Enron can find another utility or private
generator with a surplus of power at the right price and arrange to hiave'Rsent to Kokomo. The
dominant player in gas and electric power trading in the U.S., Enron has branched out abroad
and into whole other industries. It has become the largest gas and power trader in Europe, and
recently launched innovative trading operations in paper, coal, plastics, and-most intriguing-
Internet bandwidth."

Fortune, Re Asian businesses: "Having mastered the U.S. market for gas and power-it sold
about 28 billion BTUs of energy per day here last year-Enron has more recently taken its Elvis-
through-the-skylight act abroad. It is by far the largest gas and power trader in Europe. In India, it
built a $3 billion power plant and a liquefied-gas terminal south of Bombay-the biggest direct
foreign investment in India ever-and spearheaded an overhaul in the way that country does
business. Now Enron is eagerly pounding the glass over the ossified and overpnce- power
industry in Japan."

Fortune, Re UK business: "For all its current success, Enron's initial steps on foreign soil were
not entirely surefooted. In one of its first major international forays, in 1990, the company built a
huge gas-fired power plant in Teeside, on the northeast coast of England, not far from a number
of North Sea gas pipelines. Enron's plans were ambitious and original: Rather than buy
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expensive gas from the government monopoly, Enron arranged to get cheaper raw gas right
from the pipeline and process it in its own facilities. Alas, it signed agreements to buy vast
amounts of gas just as the British government began dismantling its gas monopoly. Gas prices
dropped
dramatically for just about everyone but Enron, which was stuck with all that uneconomic gas. It.-
cost the company more than a half-billion dollars to get out of its contracts."

Forbes Global: "Outside the U.S., Enron Energy Services expanded into Europe late last year
and has high hopes for Japan and South Korea."

Fortune: The Power Merchant .- - . .

[ENRON, NO. 18 ] Once a dull-as-methane utility, Enron has grown rich making markets where markets were
never made before.

Imagine a country-club dinner dance, with a bunch of old fogies and their wives shuffling around halfheartedly
to the not-so-stirring
sounds of Guy Lombardo and his All-Tuxedo Orchestra. Suddenly young Elvis comes crashing through the
skylight, complete with
gold-lame suit, shiny guitar, and gyrating hips. Half the waltzers faint; most of the others get angry or pouty.
And a very few decide
they like what they hear, tap their feet...start grabbing new partners, and suddenly are rocking to a very
different tune.

In the staid world of regulated utilities and energy companies, Enron Corp. is that gate-crashing Elvis. Once a
medium-sized player
in the stupefyingly soporific gas-pipeline business, Enron in the past decade has become far and away the
most vigorous agent of
change in its industry, fundamentally altering how billions of dollars' worth of power-both gas and electric-is
bought, moved, and
sold, everywhere in the nation.

What exactly does Enron do? In the simplest description, it mostly buys and sells gas and electricity. For
instance, when a power
company in Kokomo needs electricity to cope with a hot spell in August, Enron can find another utility or
private generator with a
surplus of power at the right price and arrange to have it sent to Kokomo. The dominant player in gas and
electric power trading in
the U.S., Enron has branched out abroad and into whole other industries. It has become the largest gas and
power trader in -
Europe, and recently launched innovative trading operations in paper, coal, plastics, and-most intriguing--
Internet bandwidth.

But saying that Enron trades electricity and gas is like saying that Thomas Edison made records. In most
cases, Enron executives didn't just start dabbling in the natural gas and power trading business; they invented
the entire concept. Never before had gas and power been traded like commodities. Same with pulp and
paper, let alone broadband capacity. "We try to look at markets that don't exist and dream about them
existing," says Ken Rice, former head of North American operations who is now in charge of bandwidth
trading. "In every case Enron was one of perhaps two companies that thought a market could exist. And every
time we'd start, all the established players would say, 'It can't be done. It's not fungible. It can't be stored. What
expertise do you bring? The system isn't broken.'"

Wall Street, at least, has leamed to take Enron seriously. When the company announced to analysts in
January that it was
creating a way to trade excess capacity on fiber-optic networks, Merrill Lynch declared Enron a new-economy
company. Paine
Webber proclaimed it had "one of the deepest and most innovative management teams in the world." (That
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opinion is shared by
Enron's peers, who've given it the highest score for innovation of any company on FORTUNE's Most Admired
Companies in America survey four years in a row. Enron ranked first this year in quality of management too.)
The day after Enron's analyst conference the stock climbed a Nasdaq-like 13 points, and it has_oubled in
price over the past 12 months. If you think there's nothing you can learn from some old gas-pipeline utility,
take a closer look.

One large reason Enron acts unlike any other utility is that the two guys running it, Kenneth Lay and Jeffrey
Skilling, act unlike any
other utility executives. Ken Lay, the CEO, actually was a pipeline utility exec once, but with a difference. Lay,
58, has a doctorate
in economics, and spent years in the 1970s working at what's now the Federal Energy'Regulatory
Commission, surrounded by .-- ;-_ .
lawyers and petroleum engineers. "As an economist, I look at how markets ought to operate," he explains. "I
spent a lot of time at
FERC arguing for new ways to price gas, and got people thinking differently about markets." Lay, an august
and serious fellow,
looks like Patrick Stewart, the actor who portrayed Captain Picard in Star Trek (only with more hair and
without the British accent).

Lay's second-in-command, president and COO Jeff Skilling, is very different from his boss-a lively, impish
character who disdains
the huge, serene, high-walled office he occupies atop the Enron building, 40 stories above downtown
Houston. "Too quiet. Too
removed," he complains. (His kids often play Koosh ball in it and store their racquets in a comer.) He can't
wait for Enron's new
office tower, under construction across the street, so that he can have an office near the vast new trading
floor. "I'll be able to go
down a flight of stairs and shoot spitballs at the traders," he jokes.

Skilling, 46, a former McKinsey consultant, was first retained by Enron back in 1985 to help the company spot
opportunities
created by the early deregulation of the gas business. He found it bizarre at first. "I came from a finance
background, and here was
a commodity controlled by the federal government." One of the tasks he took on was preaching the benefits of
creating a liquid
marketplace for trading gas to executives and managers in the gas industry. It wasn't easy. "The engineering
mindset prevalent in
this business was a roadblock. When we first tried to trade gas, the engineers said, 'Let's see the gas.' It was
like trying to do a
trade in pork bellies and being asked to see the pigs."

It took a meltdown in the gas and pipeline industries 15 years ago to kick Enron's marketing and trading focus
into high gear. At
that time, the interstate gas-pipeline industry was a colossal mess, a textbook case of overregulation. An
individual pipeline might
run from a gas field in Texas or Louisiana all the way up to the northeastern U.S. But by federal law it was a
"point to point"
system, not a network. Pipelines were permitted to sell gas only to a half-dozen designated gas and electric
utilities along their
routes. Pipelines couldn't reroute gas to where it was needed, even if there was a January hot spell in New
York and a big freeze in
Chicago. Pipelines had to buy gas and then resell it at the same price to their utility-eustomers. They could
charge for
transportation and storage but couldn't jack up the price of the gas to balance supply and demand.

Alas for the pipelines, oil prices started to drop around 1985, and many utilities switched from gas to cheaper
oil to fuel their
generators. Incredibly, federal rules (issued during shortages a decade earlier) mandated that gas prices had
to keep rising
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according to some arcane formula. The pipelines, stuck in long-term purchase contracts, couldn't get their
customers to take their
overpriced gas and couldn't sell it to anyone else.

Lay, who had just become CEO at Enron in 1985 after stints at Transco and Houston Natural Gas, argued to
federal regulators that -- -

the system had to change. He made little headway. "I told the staff at FERC there was a train wreck coming,
but they just didn't get it," says Lay. "Eventually I went directly to the FERC commissioners, and told them the
pipelines were going to go belly up."
(Scores of pipelines, including Enron, simply walked away from their purchase contracts, triggering years of
litigation.) Finally -
FERC overhauled its regulations, letting utilities shop around and buy gas directly from producers. Pipeline
companies were . - --
suddenly free as well--to find cheap gas, find customers for it, and ship it to them, even over another
company's pipes.

Enron, unlike many more-cautious pipeline companies, viewed the new rules as an opportunity to sell itself to
new customers as
fast, flexible, and easyto work with. It was willing to carry any gas a utility purchased, or help it procure cheap
gas. "The new rules
didn't require us to carry other people's gas," says Steven Kean, an Enron executive vice president, "but they
didn't prohibit it
anymore either. We saw it was the wave of the future, and we jumped on it." Enron execs soon realized that
gas buyers at big
utilities were unnerved by the rapid fluctuations in deregulated gas prices. Once Skilling and his cohorts sold
them on the idea of
gas price options and hedges, Enron started packaging and pricing gas in ways that put customers at ease. A
utility wanted gas for 30 days at a fixed price? Floating prices, but with a maximum and minimum price? A
guaranteed supply of gas whenever the
temperature went over 95 degrees? No problem: Enron could slice and dice the gas to a customer's
specifications-and in return, of
course, could charge a little extra.

Electric power deregulation, which started about seven years ago, hasn't unfolded as quickly as gas
deregulation. Each state
oversees its own electric utilities, and some states are still dragging their feet. The principles, however, are
similar: fewer captive
suppliers of the commodity and a lot more bargain hunters looking for juice. In the past, electric utilities
operated their own
generators and distributed power in their franchise area. Occasionally they would buy from a neighboring
utility if a generator was
down. But a utility couldn't buy cheap power from far away, because its neighboringutility could refuse to
transport it.

Finally, state regulators began requiring utilities to carry anybody else's power, as long as their transmission
lines could handle the
load. In many cases utilities were ordered to sell off power plants and buy from independent suppliers. Slowly,
a "wholesale" market in electric power began to develop. East Coast utilities with high-priced nuclear plants or
old, expensive in-city generators started calling coal-fired plants in West Virginia to order electricity for half
what it would cost to produce at home.

If anything, Enron jumped into electric power marketing even more aggressively than it went into gas. "Moving
slowly on gas was -
our worst mistake," laments Skilling, "With electricity we didn't do.that. We put a huge number of people into
it."

And well they did. For if gas has been good to Enron, electric power has been great. Because Enron was
already the biggest trader in gas, and because roughly a third of all natural gas is used to fire the boilers in
electric power plants, the company found it could strike more complex and daring deals for electricity than the
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average power generator could. Maybe Enron agrees to sell a zillion watts of power to Kokomo Electric this
summer, confident it has all its sources of supply lined up. But come July it discovers it could sell that power at
a higher price to Tuscaloosa Incandescent. Perhaps Enron can persuade Kokomo to take a zillion units of
bargain-priced natural gas instead and make its own power. If Kokomo balks, Enron might ask-a power plant
near Kokomo to take the gas, make electricity, and ship it at a profit to Kokomo.

The company also found that plunging quickly and aggressively into new markets gave it a good shot at
outmaneuvering
competitors that entered later. The more customers and more suppliers Enron (or any trading company) has,
the more options it
has in cobbling together a deal. When Enron agrees to provide electric power to a big utility, it may be
repackaging power it bought
from ten different suppliers under ten different conditions. The. more suppliers itltli'FV ore artfully it can
pick out a kilowatt here
and another one there before putting them on a plate for the customer. Enron traders compare dealmaking to
solving jigsaw
puzzles--plucking out the kilowatts from its inventory that are configured in ways that fit the customer's needs.
The same advantage derives from having more customers than the competition; it means Enron has more
places to unload thoe kilowatts at good prices. Borrowing the language of the Intemet (never a bad tongue to
speak when Wall Street is listening), Enron claims that being firstest with the mostest gives it the impregnable
"first-mover advantage" of an eBay or a Yahoo. That may be a bit grandiose: Enron's U.S. trading volumes are
only about 25% ahead of its next competitors'-although, to be fair, Enron has held the lead consistently for
years.

First mover or not, the leap into gas and electric power trading has paid off spectacularly. Ten years ago
Enron earned $226 million
on revenues of $4.6 billion, mostly from the 30,000 miles of regulated gas pipeline that it still owns. Last year it
made $957 million
($893 million if nonrecurring items are included) on revenues of $40.1 billion, and 75% of those earnings came
from trading and
selling electricity, gas, and other commodities.

The other 25% comes from the old pipeline operations and from some new lines of business that, frankly,
prove that Enron
management doesn't always walk on water. The company bought an electric utility in Portland, Ore., three
years ago, thinking that
would help it sell power to residential customers in California. But in 1998, when California unveiled its rules
on how electricity would trade there, Enron realized that residential sales would be unprofitable. It is now
selling off the utility.

Enron's two-year-old Energy Services division likewise lost $68 million last year, although it stands to do better
in the long run. The-
division acts as an outsourced manager of lighting, cooling, and electrical power for midsized industrial and
institutional clients,
including the University of California, the Catholic Archdiocese of Chicago, Owens Corning, and Simon
Property's 300 shopping
malls. Typically, Energy Services agrees to meet a client's gas and electric supply needs for the next ten
years for less than the
client is paying now. It then uses its network to procure cheaper power and economizes in other ways-say, by
replacing old
heating, cooling, and lighting equipment with more efficient devices. At an Owens Coming insulation factory,
for example, Enron
installed new transformers that let the plant get ultra-cheap power froin high-voltageiirifes-Lou Pai, head of
Energy Services, says
the division signed $4.8 billion worth of long-term supply contracts in 1998 and $8 billion worth last year, and
expects to sign
another $16 billion this year. Several securities analysts predict that profits, the first green shoots of which
appeared in the last
quarter of 1999, will climb sharply from here on.
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Having mastered the U.S. market for gas and power--it sold about 28 billion BTUs of energy per day here last
year-Enron has more recently taken its Elvis-through-the-skylight act abroad. It is by far the largest gas and
power trader in Europe. In India, it built a $3 billion power plant and a liquefied-gas terminal south of Bombay-
the biggest direct foreign investment in India ever--and
spearheaded an overhaul in the way that country does business. Now Enron is eagerly pounding the gtass
over the ossified and
overpriced power industry in Japan.

For all its current success, Enron's initial steps on foreign soil were not entirely surefooted. In one of its first
major international
forays, in 1990, the company built a huge gas-fired power plant in Teeside, on the northeast coast of England,
not far from a number of North Sea gas pipelines. Enron's plans were ambitious and orinal Rather than buy
expensive gas from the government '
monopoly, Enron arranged to get cheaper raw gas right from the pipeline and process it in its own facilities.
Alas, it signed
agreements to buy vast amounts of gas just as the British government began dismantling its gas monopoly.
Gas prices dropped
dramatically for just about everyone but Enron, which was stuck with all that uneconomic gas. It cost the
company more than a"
half-billion dollars to get out of its contracts.

Nonetheless, once trading opened up, Enron roared right across England and swept into Continental Europe
too. Four years ago
Enron Europe had 150 employees. Now it has more than 1,750, including 300 traders, most of them in a
spectacular building
overlooking Buckingham Palace.

Not surprisingly, Enron's invasion of Continental Europe in 1997 was greeted by established electric
companies about as warmly as advancing bubonic plague. "They viewed us as Darth Vader," says Mark
Frevert, CEO of Enron Europe. Boards of several power
companies passed resolutions forbidding employees to deal with Enron. But the company recognized that it
could deal with the
balky European utilities if it offered a profitable deal. "If you go in complaining, expect to be snubbed," says
Joseph Gold, a
managing director and one of the few Americans still working in London. "If you add value, they will do
business." Unlike most
government-owned utilities, Enron had the ability to spot and execute deals across national borders. One of
Gold's first successes
came with a Dutch utility. "I just asked them to give me a chance to find them cheaper power," he says. "About
six weeks later I
was able to bring power to them from Switzerland."

With a broad trading network across the Continent, Enron says it can spot factors influencing future prices
sooner than others.
"There's a relationship between the winter snowfall in Scandinavia and the summer price of power in
Germany," observes Gold.
Much of Nordic power is hydroelectric, and Swedish transmission lines connect to Denmark and through
Denmark to Germany.
Light snowfalls mean less water for hydro plants, and thus less surplus Norwegian and Swedish power for
Germany next summer.
Pity the power-trading fool that guaranteed cheap electricity to Frankfurt for next July.

In India, Enron's efforts to build a huge power plant and gas supply system are arguably changing the way the
entire country does
business. But success came only after Enron was almost brought to its knees by Indian politics.

Enron was warmly greeted in India at first. India produces about as much electric power as Britain, but with a
population 15 times
bigger, it is woefully underpowered. When Enron agreed in 1992 to build a 740-megawatt power plant in
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Dabhol, on the Arabian
Sea, about 150 miles south of Bombay, officials were delighted. India, a semisocialist country with historical
political ties to the old
Soviet Union, has never attracted much direct investment from abroad. Indians disdained foreign capital as an
affront to
"self-sufficiency" (their 257-year experience with the British East India Co. having been less than entirely
satisfying). And the few
foreign investors who made their way ashore tended to suffocate under the weight of India's red tape.

Just as the power plant was approved-after years of pushing the plan through ponderous bureaucracies-a
new political party won
elections in the state of Maharastra, where Bombay and Dabhol are located. The partycame to power in part
by whipping up .
anti-Enron sentiment, and promptly announced the deal was off. Years of political battling-ensued. Eventually
the new government's hostility softened. It became apparent that nobody else was going to build the plant,
that Maharastra's grandstanding was scaring investors away from all of India, and that Enron's power would
be cheaper than any proposed by foreigners hoping to build plants in other states.

Mostly, though, Enrin prevailed by sheer tenacity. (None of the 100 power plants proposed for India by other
foreign developers inr
the past decade have been built.) When a series of bomb blasts tied to a religious dispute exploded around
Bombay, the hotel
where Enron employees were meeting was badly damaged. Enron's guy in charge, Joe Sutton, a former Army
Ranger and colonel
(and Chariton Heston look-alike) led his employees back to the bombed-out hotel kitchen, where they found
barrels of melting ice
cream. "We had an ice-cream sundae party to calm everybody down, and went back to work," says Sutton.
"The windows in our
offices were completely blown out, but we had nowhere else to go." Did the Enron employees think he was
crazy to keep working?
"Yeah. Probably," shrugs Sutton, nowvice chairman. "But we had a lot to do."

Employees were agog at Sutton's drive. "He'd come in to my office at ten at night and announce that we're
going down to some
government official's office to thrash something out," recall's Wade Cline, now the No. 2 Enron executive in
India. "I'd try to tell him
that. the guy wouldn't be there, but we'd go anyway. Joe would wind up asking the security guards if the official
lived nearby, and
we'd show up on his doorstep at midnight."

What carried the day, though, was Enron's extraordinary attention to the legal details surrounding its plan.
Early on, Enron arranged for any legal disputes to be handled in London, undefdritish.law. India didn't have
much of an arbitration system in place, and Maharastra officials at first were surprised, but agreed. As the new
state government tried to cancel Dabhol, Enron went to
arbitration 27 times and prevailed every time. Says Kirit Parikh, head of a prestigious Indian think tank and an
early critic of the
deal: "Enron had developed a contract the likes of which had never been seen in India before. It planned for-
every contingency."

As a direct result, India changed its business laws to allow arbitration of business disputes. Laws governing
Indian insurance
companies were also amended so that insurers could provide some of the long-term financing the project
needed; and restrictive .

currency controls were relaxed to encourage foreign bankers to finance the project. Eventually the Dabhol
plant got built--a
sprawling 500-acre village on the hills overlooking the Arabian Sea, complete with rows of worker housing and
a 50-bed hospital
open to nearby villagers. "People complain that India changed the laws for us, but they changed the laws for
every- body," says
Sanjay Bhatnagar, a Harvard MBA and now the CEO of Enron India. "People think India is different. But at the
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end of the day, the
laws of economics are the same here as everywhere."

Enron isn't finished with changing India, by the way. It is building an addition to the Dabhofsite th-a will triple
capacity to 2,000
megawatts a day. A billion-dollar liquefied-natural gas facility and shipping terminal is rising at Dabhol that will
allow LNG to be
imported from the Middle East to India for the first time. Enron expects to start building a 300-mile gas pipeline
north from Dabhol to Bombay and, later, south to Goa that will bring cheap, clean fuel to India's most
industrialized state. Enron hopes dozens of new power plants and industrial customers will spring up
alongside the pipelines and even that other pipelines will get built all over India. Enron doesn't particularly
want to run the plants and pipelines. But it does want as many competitors as possible. Imagine the trading
Enron could be doing in a land where a billion people'are consuting gas and elecfiitE-y" - '"

When-every electron and gas molecule in the world has a little ENRON stamped on it, will Enron have run out
of trading
opportunities? Not likely.

Take Enron's foray intopulp and paper trading. David Cox, a high school dropout and former commercial
fisherman, took a menial
job at Enron's printing department just to work for the company. (Cox's father, who ran supply boats out to
offshore oil rigs, had
been outfoxed in a deal by Ken Lay years earlier. His father, impressed, told Junior to find a way to work for
the man.) Eventually
young Cox got to know Lay and Skilling, and persuaded them that Enron should fund the startup of an outside
printing company to
handle its publications, with Cox in charge. They agreed, and soon Cox was handling annual reports and
other jobs for numerous
Houston companies.

When rising paper costs began to cut into profits in 1995, Cox did what any Enron-trained person would: He
tried to sign a
long-term, fixed-price contract with a supplier. "I found that such contracts didn't exist," says Cox, a burly
Cajun from southern
Louisiana. "I called up Jeff Skilling and told him, 'Here's a $175 billion commodity industry, and there are no
price-risk management
tools.'"

You can figure out the rest. Pulp and paper executives argued that it wasn't needed, that Enron had no
experience, and even that
investors liked fluctuating paper prices. Cox, until recently the head of Enron.pape trading, says he did about
$4 billion in trades
last year and expects that figure to double this year. "It's become quite a market," says Frank Dottori, CEO of
Tembec, a big
Canadian newsprint maker. "It's going to change the industry."

The same kind of serendipity handed Enron what may be its biggest coup: trading in surplus bandwidth on
fiber-optic networks. It
was triggered when an Enron employee moved from Houston to New York, and Jeff Skilling urged him to set
up a video link so that
he could stay in touch with traders at headquarters. He discovered that phone companies would provide only

* a fixed, four-year, _
$30,000-per-month video connection, which was far more than he needed..Says Ken Rice, the head of
bandwidth trading: "We
looked at that and realized it looked just like those long-term, point-to-point gas pipeline contracts from 20
years ago."

Before Enron could start trading, it had some technology homework to perform. Those fiber-optic lines were
hard-wired from office to office and couldn't be switched among users unless a technician showed up with

7/15/2002
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screwdrivers. Enron bought a software company and used it to tweak some Lucent devices, so that spare
bandwidth could be switched on 15-minutes' notice. Lo and behold, Enron also had a fiber-optic network to
start working on--with capacity it could sell-already built by the electric utility the company owns in Oregon. In
January, before a room packed with Wall Street securities analysts, Enron "broke radio silence"-on its plans.
Any doubts about Enron's ability to pull this off disappeared when Scott McNealy, CEO of Sun Microsystems,
stood up and announced that Sun would help build the switched fiber network and that Enron was buying
18,000 Sun routers to make it work. It was like Jesus showing up at a tent revival. Analysts swooned; they
cheered; one declared that Enron had "instant credibility" in the new endeavor. When Ken Lay predicted that
bandwidth trading would "dwarf' Enron's gas and power trading, analysts ran to tell customers to buy the
stock.

Of course, not everybody was so excited. An official at MCI Worldcom, the biggest Intemet backbone provider,
scoffed. "What --
possible expertise could Enron have to help in the communications industry?" Hmm. Anyone hear Elvis tuning
his guitar?

ITS ALL NEW BUSINESS

75% of Enron's 1999profits came from trading and other new
businesses, compared with 5% ten years before.

Income from wholesale energy trading

1989 $226 million 5%

1994 $453 million 40%

1999 Enron net income:

$957 million 75%

Other income

FORTUNE CHART/SOURCE: ENRON

Saying Enron trades gas and power is like saying Edison sold
records. Enron invented the very concept.

Years ago, Ken Lay outfoxed David Cox's father in a deal. - -
Impressed, Dad told Cox to go work for the man.

Source:
FORTUNE, http://librarv.northernlight.com/LH20000411020000279.html?cb=13&sc=0

#doc
Date:

04/17/2000

New Power Play
Daniel Fisher, Forbes Global, 07.03.00

Electricity deregulation is proceeding rapidly in the U.S., but there are
bumps in the road. Two years ago, after heavy spending, Enron pulled the
plug on its business of reselling utilities' electricity to residential
consumers in California.

One battle doesn't determine a war, however. Instead of giving up, Enron

7/15/2002
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refined its tactics. The company, which is based in Houston, Texas,
refocused on commercial and industrial customers, for which even tiny
percentage savings are meaningful. Then Enron looked at all the other
ways it could save customers money, from negotiating better rates with
utilities to installing more efficient air-conditioning equipment. No longer
would Enrbn be simply a riddleman between energy producers and
consumers. It would crawl into the physical plants of its customers and
take control of every aspect of their energy consumption.

Result? Enron Energy Services, a division created in 1997, expects to sell - -
about $2.5 billion in electricity and related services this year {about 4% of'
the parent's expected revenues} and generate a $.5 million profit befoi...
interest, depreciation and taxes. Already Enron has captured almost 2% of -.
U.S. commercial and light-industrial demand, with customers that include
Chase Manhattan and Polaroid. In California the big utility PG&E Corp.
sold its own energy-services business to Enron for $85 million earlier this
year, all but admitting defeat to the infiltrator from Houston.

"This is aconstant theme in industries that are deregulated," says Lou L.
Pai, 53, who joined Enron in 1987 as it was shaking up the recently
deregulated natural gas business and took charge of its infant electricity
business six years later. "Somebody can come in with a different
cost-structure and essentially beat the pants off you."

Enron's portfolio of long-term contracts has ballooned to $16 billion, from
$3.8 billion in 1998. The company is winning customers even in such
states as Georgia and North Carolina, where utilities still have a
monopoly on selling electricity to end users. Outside the U.S., Enron
Energy Services expanded into Europe late last year and has high hopes
for Japan and South Korea.

The key is a process called "synthetic deregulation," where Enron
assumes a customer's obligation to pay the regulated rate for electricity
{see box, above}. Then Enron guarantees the customer some other price,
usually pegged to a regional index, and uses its trading desk to lay off the
risk much as a swap dealer exchanges fixed-rate obligations for
floating-rate ones. Utilities don't like it, but there's nothing they can do.

(Chris' articles)

Brussels to speed energy market shake-up

The European Commission will shortly propose stricter separation

between energy suppliers and transporters, clearer cross-border tariff

rules and a plugging of grid gaps to achieve a full opening of Europe's

energy market by 2005.

http://news.ft.com/ft/x.cgxftcpagename=View&c=Article&cid=FT3ZEF9MKIC&live=t ..

rue&tagid=ZZZCWHK1 BOC

EEX delays trade in electricity derivatives

European Energy Exchange, the Frankfurt-based electricity trading

7/15/2002
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market, said on Tuesday it would start trading power derivatives on

March 1, three months later than originally planned.

htt//fews co/ft/gx.cgi/ftc7p agenaneView&c= cle&cid=FT3LBDLVLIC&Iive=t

rue&tagid=ZZZCWHK1 BOC

7/15/2002
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Asamoah, Ilarvetta

· From: Asamoah, Ilarvetta
Sent: Friday, January 19, 2001 4:06 PM
To: 'melly@usitc.gov%internet'; 'jbaumert @usitc.golinternet'
Subject: FW: Energy Services Ref. paper comments

----- Original Message---
From: Asamoah, Harvetta -
Sent: Friday, January 19, 2001 4:04 PM
To: 'Carol Balassa'
Cc: Pumphrey, Davfid
Subject: RE: Energy Services Ref. paper comments

-- Original Message--
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Friday, January 19, 2001 1:07 PM
To: Asamoah, Harvetta; melly@usitc.gov%intemet; R Federal- Record
Cc: jbaumert@usitc.gov%intemet; Steve Fabry
Subject: Re: Ref. paper comments

carol
>>> (Christopher Melly) <melly@usitc.gov> 01/19/01 12:03PM >>>

/io



Chris

--
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Asamoah, Ilarvetta

-From: ' 'Asamoalh, Ilarvettla
Sent: Friday, January 12, 2001 1:54 PM

_- To: 'melly@usilc.gov%inlernel'; 'R Federal Record'; 'CBALASSA@ustr.gov%internet'
Cc: Pumphrcy, David; Fariello, Theresa
Subject: RE: Mark Warner

~~~~~---Original Message-

--

--- Original Message--
From: melly@usitc.gov%intemet [mailto:melly@usitc.gov]
Sent:. Friday, January 12, 2001 1:14 PM
To: Asamoah, Harvetta; R Federal Record; CBALASSA@ustr.gov%internet
Subject: Re: MarkWamer -

--

--- Original v ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~'.- iM e; . e t '

nay

/



Chris
- Original Text . ..

From: "Carol Balassa" <CBALASSA@ustr.gov>, on- 1/12/01 12:53 PM:
To: iSMTP@MASTER7@ADP7[<Harvetta.Asamoah@hq.doe.gov>],iSMTP@MASTER7@ADP7r'R
Federal Record" <R@ustr.gov>],Christopher Melly@SI@ID

- iii- ;, '* <"



Asamoah, Ifarvctta

From: ' David Katz JDK4TZ@usir.gov
Sent: Tuesday, September 25, 2001 6:11 PM
To: Asamoah, llarvetla; R Federal Record
Subject: RE: Returns in Kind in Singapore FFA

Harvetta,

-David

>> "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov> 09/25/01 02:14PM >>>
David,



Harvetta

--- Original Message--
From: David Katz [mailto:DKATZ@ustr.gov]
Sent: Monday, September 24, 2001 4:45 PM
To: Ekimoff, Lana; Asamoah, Harvetta; R Federal Record
Cc: Carol Balassa; Steve Fabry; Fran Huegel -
Subject: RE: Returns in Kind in Singapore FTA .

Harvetta,

-David

>>> "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov> 09/24/01 01:36PM >>>

---Original Message--
From: David Katz [mailto:DKATZ@ustr.gov]
Sent: Monday, September 24, 2001 1:12 PM
To: Ekimoff, Lana; Asamoah, Harvetta; R Federal Record
Cc: Carol Balassa
Subject:



..---

David Katz
USTR
395-4685

3



Asamoah, Ilarvetta

From: Carol Balassa [CBALASSA@ustrgov] _
Sent: Thursday, July 11, 2002 11:14AM
To: Wlhit.Warthin@do.lreas.gov; Mcleod.Barbara@epa.gov; llarvettaAsamoah@hq.doe.gov;

Lana.Ekimoff@hq.doc.gov; DavidDowvnes@ios.doi.gov; Richard_Boll@ita.doc.gov;
Greg.llall@marad.dot.gov; EnisME@state.gov; Richard.Larm@usdoj;
Richard.Larm@usdoj.gov; CMelly@usitc.gov; JBaumert@usitc.gov; Steve Fabry; R Federal
Record -

Subject: Enron Talking Points-;

Enron2.wpd _

Reminder. Meeting with private sector reps at 1:30 on Monday, July 15, in Roorn305 at USTR's main
building (600 17th Street, N.W.). Please plan to stay on for interagency meeting from 2:30 to 3:30 p.m.
Thnaks. c.
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Draft 7/11/02 Harvetta Asamoah

Live
erm

Summary of Testimony of Pat Wood, III
Chairman, Federal Energy Regulatory Commission
Before the Subcommittee on Energy Policy,
Natural Resources and Regulatory Affairs
of the Committee on Government Reform
February 22, 2002
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Asamoah, llarvetta

* -;- From. . Asamoah, Ila'elta. --
-' - Sent: Thursday, July 11, 2002 10:11 AM1

To: 'Carol Balassa'
Subject: RE: Draft Talking Points on Enron and California

Enron2.wpd
I have changed the first sentence to:

-Original Message--
From: Carol Balassa [mailto:CBALASSA@ustr.gov]
Sent: Wednesday, July 10, 2002 5:40 PM
To: Harvetta.Asamoah@hq.doe.gov; R Federal Record
Subject: Re: Draft Talking Points on Enron and California

>>> "Asamoah, Harvetta" <Harvetta.Asamoah@hq.doe.gov> 07/05/02 11:30AM >>>
Please see attached.

/17
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"Although the Enron memos clearly are very serious, we cannot and should not indict '
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Protected Settlement Discussions Ru'le 408

4PGE . Portland General Electric
y.

CONDITIONS FOR USDOE TAKING LEGAL TITLE
OF SNF/HLW AT THE TROJAN NUCLEAR PLANT

. , !; :i l

i' '2a



l ~j _.J~- 2~ ~Protected Settlement Discussions Rule 408

PGE, TERMS & CONDITIONS

PGE, while licensee of the Trojan ISFSI, shall be responsible for implementation
of plans for the onsite preparations for shipment of SNF offsite. All expenses;

-incurred to package the SNF/HLW for transportation, and to remove the SNF/HLW
offsite shall be considered Allowable Costs.

The USDOE shall not utilize the Trojan ISFSI to store non-Trojan SNF/HLW.

In exchange for USDOE's taking title of Trojan SNF/HLW at the agreed upon date,
compensation of PGE for the allowable and reasonable costs and fee, and taking
possession of the of the Trojan SNFIHLW at the agreed upon date as describe in
the proposal, PGE woujd release USDOE from all claims incurred a» a result of
USDOE's delay in performance of its disposal obligation for Trojan spent fuel
under the Standard Contract. i

* ;i ' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~i"



Protected Settlement Discussions Rule 408

<PGEY TERMS & CONDITIONS

f-^,>y '-~ ~ ~ ~~-

pon written request by PGE, USDOE shall make all reasonable efforts to become
the title holder, owner, operator and NRC licensee ("take possession") of the
Trojan ISFSI and its contents at 2020. / 7

K-.. ..- .
- USDOE and PGE agree in writing to the specific terms and conditions of the

physical transfer and responsibilities of the parties for future actions,
including, but not limited to:

* Actions such as transfer of equipment, personnel, and all other activities
inherent in the transfer of physical possession and responsibility for
operations of the Trojan ISFSI; and

* The technical and legal description and boundaries of the ISFSI and it
contents as well as an environmental baseline; and

*Each party's responsibility for liabilities that may be incurrei subsequent
to such transfer of possession; and

* Fiscal and operational responsibilities of each party for decontamination
and decommissioning of the Trojan ISFSI.

- The Trojan ISFSI site shall within two (2) years following removal of all SNF
from the Trojan site, be decommissioned, to "unrestricted use" in accordance
with 10CFR20.



Protected Settlement Discussions Rule 408

t PGE TERMS & CONDITIONS

Upon written request by Portland General Electric (PGE), the United States
Department of Energy ("USDOE") shall take legal title of all spent nuclear fuel/
high level waste ("SNF/HLW") that is contained in a dual purpose cask system at -
the Portland General Electric ("PGE") Trojan Nuclear Plant ("Trojan") at 2010 (i.e.
five years after the completion of decommissioning which is expected 2005), L

Operating and Maintenance ("O&M") costs of the Trojan ISFSI are considered
Allowable Costs upon USDOE taking title of the Trojan ISFSI. USIOE will
compensate PGE for all reasonable O&M costs (including regulatory fees for the
Part 72 License & Part 71 CofC, insurance, salaries, materials, professional
services, power, overieads, fees, taxes, etc.) upon taking title of the Trojan ISFSI,
'nd continue such payments until USDOE takes pposession ofall Tr,--
§JF/HLW. , " ' x

* The USDOE, upon taking title of the spent nuclear fuel, shall in addition to any l
other O&M cost reimbursements, pay PGE a yearly sum of $1.7M per year l,
corrected for inflation, until all Trojan SNF/HLW is removed from the site. This
value will increase to $3.4M per year at 2020, $5.1 M per year at 2030, et cetera.

K ZfS~~~~ r ''

/



Protected Settlement Discussions Rule 408

P>E/ TERMS & CONDITIONS

* PGE will maintain the USNRC 10CFR72 ISFSI license ("License") and state permit
until USDOE takes possession of all the. Trojan spent fuel.

* PGE or its agent shall maintain current the USNRC 10CFR71, Certificate of
Compliance ("Certificate of Compliance") until USDOE takes possession of all
the Trojan spent fuel.

PGE will operate the ISFSI, or contract out its operation if more economical until
USDOE takes possession of all the Trojan spent fuel.

I,.~~~~~~~~~ 1



Protected Settlement Discussions Rule 408

4/PGE TERMS & CONDITIONS

The parties agree that the following Removal Allocations are targets only, and do
not create any binding legal obligation upon USDOE.

- Consistent with plans published in the Viability Assessment of a Repository
at Yucca Mountain, (DOE/RW-0508), December 1998, USDOE intends to begin
repository operations by 2010 and operate the repository with the following
target annual acceptance capacity:

* 2010 400 MTUs
2011 600 MTUs

* 2012 1,200 MTUs
* 2013 2,000 MTUs '

2014 and beyond 3,000 MTUs
; , ; * , , !

- USDOE will allocate Removal Allocations in accordance with thelprinciple of
"Oldest Fuel First." !



PGE . IPortland General Electric Company -
Trojan Nuclear Plant
71760 Columbia River rjuy -

_^ " Ritnier, OR 97048
503) 556-3713 September 26, 2000

VPN-043-00

- 4-

U.S. Department of Energy
DOE Contracting Officer
Office of Placement and Administration
PR-322.2
1000 Independence Avenue, SW
Washington, DC 20585

Submittal of Delivery Commitment Schedule

Portland General Electric Company (PGE) desires, at the very least, to retain its position in the acceptance
priority ranking relative to other nuclear utilities. In fact, PGE asks that the U.S. Department of Energy
(DOE) consider even earlier acceptance for shutdown plants, which is within DOE's authority under
paragraph B.I (b) of Article VI of the Contract for Disposal of Spent Nuclear Fuel and/or High-Level
Radioactive Waste (DOE Contract No. DE-CRO -83NE44406). PGE does not concede that the rate of
acceptance in the latest DOE acceptance priority ranking report (DOE/RW-0457, March 1995) meets DOE's
commitments under the contract. To the contrary, PGE protests the low rate of acceptance and the adequacy
of the schedule in DOE's acceptance priority ranking.

With these qualifications, in order to protect its priority relative to other nuclear utilities, PGE submits in
accordance with paragraph B.1 of Article V of the contract a completed Delivery Commitment Schedule for
PGE's Year 9 allocation of projected waste management system acceptance capacity. Please note that the
information is being submitted on a form that expired July 31, 2000, since current forms have not yet been
printed. This status on availability of current forms was confirmed by Thomas Pollog, of the DOE Waste
Acceptance and Transportation Division of the Office of Civilian Radioactive Waste Management (RW-44),
in a telephone conversation with Lanny Dusek of my staff on September 20, 2000. Questions concerning
this submittal may be directed to Jerry Cooper of my staff at (503) 556-7418.

Sincerely,

Stephen M. Quennoz
Vice President, Nuclear
and Thermal Operations

Enclosure

Connecting People, Power and Possibilities



Washington, DC 20585

Office of General Counsel
For Litigation (GC-30, 32)

FACSIMILE TRANSMISSION FORM

Facsimile from: L_.7 /
Forrtal Building, Rnom 6H087
1000 Independence Avenue, SW
Washington, DC 20585 -

Phone: 202-586-5414 or 586-8701
Facsimile: 202-586-3437 or 586-3274

To: , .

Facsimile number(s): (9 A) ' ( (fd(qy

Date: /6 5S/6~t1

Pages: L (including cover page)

Message:

This facsimile is intended only for the use of the recipient(s) to whom it is addressed and may
contain information that is privileged and confidential. If you are not the intended recipient (or a
person responsible for delivering this to the intended recipient), you are hereby notified that any
disclosure, distribution or coping of this information is strictly prohibited. If you have received
this facsimile in error, please notify Marc Johnston at 202-586-2909. Thank you.

PU Pinnmd wdt! ew/i r mco mi/ p1r
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Vson&kn, &
ATTORNEY' AT LAW

VINSON EUOINS L.LP

THE WILLARD OFFICE BulDING '

--- '. .- '- 1155 PENNSLVANIA AVE,. N.W.

W.-..'s l o... 0)i6JO dj W; WASHINGTON, D.c. 20004-1001 E£ 1m |'rfrIe.tlerl«o c..

W... ,,'7e ,'/4daoa OB* TELEPHONE (02) 6l.-500 W -63 rV...6C.-

AX C(201) 39-6(04'

May 30, 2001 - -

ViaFederal Express -"
· x b ';- ....... . . ...- .... - ..

Thc Honorable Denise L, Cote -
United Statrs District Court
Southern District of New York
500 Pcarl Street, Room 1040
Ncw York, New York 10007

Re: irte UraniumLDecontanrination & Deconmmissioning Fund Litigation,
98 Civ. 4155 (DLC); 00 Civ. 1424 (DLC); 00 Civ, 1425 (DLC); and ,/-
00 Civ. 1426 (DLC)

Dear Judge Cote;

I write on behalf of my clients, Portland General Electric Company C(PGE") and the City of
Eugene, Oregon, acting by and through the Eugene Water and Electric Board ("EWEB"), in response to
the May 29, 2001 letter from Lori Van Auken.

While PGE and EWEB agree with and support most of Ms. Van Aulen's letter, we respectfully
disagree with the suggestion in Parr B-2 that this Court lacks power to intiate termination of the MDL
proceeding. Rule 7.6(c)(ii) of the Multidistrict Rules specifcally empowers the Multidistrict Panel to
remand a transfurred action "at or before the conclusion of coordinaed or consolidated pretrial pro-.J:
ceedings on... suggestion of the transfcree' distrit court." Thus, the nres explicitly contemplate the
possibility of remand even before conclusion of pretrial proceedings on suggestio of the transferee court. ;.

PGE and EWEB opposed transfer of their cas from the United Staues District Court for the
District of Columbia pursuam to the MDL procedures. See Attachment A. Thus, PGE and EWEB would
have no objection to a suggestion by this Court that the MDL Panel rerand their oase to the district court
in which it was initially filed.

Sincerely yours,

Micbael J. Haeke
Counsel for Portland General Electric Company
and the City of Eugene, Oregon

Aacohment

c: Lori Van Auken .
Sheila M. Gowan
Howard N. Cayne
Eric J. Marcottc

[Via Facsimilcl

14.4 I .DON N

WA5INGTON. D.C. AUSTIN BselING OALLAS HOUSrON LONDON MOSCOW NEW TORK SINGAPORE '
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^ PGE Paortln Gnreal Electric Cnompay
Tnmia NEiw PhNI

:.f n mb c RnnMbi tty H November 3, 1998 -
. ' - lm-Rmr' OR 970 -

-(913) 5&37~ 3 ~VPN-070-98

Edwin M. Marshall
U.S. Department of Energy
Oak Ridge Opeation -
PO Box 5385 -. .. ;-
Oak Ridge, TN 37831

Dear Mi. Marshall: -

-Special Assessment Provisional Invoice Number D990033

We have forwarded by wire the payment of Portland General Electric Company (PGE) in
response to the captioncd special assessment invoice. This payment is made under protest with
fill reservation of all rights to challenge the validity of the assessment and to seek a refund of the

-- entire amount of the payment, phus interest as allowed by law. Payment of the special
. .~ . assessment does not mean that PGE agrees with the amount of the special assessment or that any

amount is due. Payment does not constitute a waiver of any action allowable under law to
recover a full refund.

On or about May 5,1997, PGE filed a lawsuit in the United States Court of Federal Claims.
captioned PE. et al. v. United States ofAmerica Case No. 97-322C. On October 19, 1998,
POE filed its First Amended Complaint in that case seeking reimbursement of $ i 0,920,105.96 in
special assessments that have already been paid to the Department of Energy (DOE). On
October 22, 1998, POE filed a parallel lawsuit in the United States District Court for the District
of Columbia, captioned PGE. et al. v. United States of America Case No. 98-cv-2552, sedking
declaratory and injunctive relief against future special assements. PGE entered into fixed-
priced contracts with the United States to obtain uranium enrichment services. DOE's special
assessment, based on prior purchases of such services, constitutes an improper and unlawful
retroactive adjustment to the price of the underlying contracts, an unlawful taking withoutjust
compensation, and a violation of POE's rights under the due process clause of the Fifth
Amendment to the United States ConstiNution. POE reseves its rightso caima a full refund.

Sincerely.

~,>^ ~ Stephen M. Quennoz
Vice President Nuclear
and Thermal Operations

c: J. C. Cooper
D. Outama
D. R Nichols
Kevin Kiely, Esq.

Connecting People, Power and Possibilities

I/ '



IN THE UNITED STATES DISTRICT COURT -.

FOR THE DISTRICT OF COLUMBIA

PORTLAND GENERAL ELECTRIC )
COMPANY. et al.. )

Plaintiffs, )
v'. ) 'Civil Action No. 98-2552WBB)

)
-UNITED STATES OF AMERICA, et al., )

)
Defendants. )

MEMORANDUM OF POINTS AND AUTHORITIES IN OPPOSITION
TO THE GOVERNMENT'S MOTION TO TRANSFER, OR, IN THE

ALTERNATIVE, TO DISMISS FOR LACK OF JURISDICTION

Of Counsel: Michael J. Henke (005736)
David A. Aamodt Vinson & Elkins L.L.P.
Portland General Electric Company The Willard Office Building
121 S.W. Salmon Street 1455 Pennsylvania Avenue. N.W.
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF COLUMBIA

il:·^~~~~~~~~~~~~~~~~~~. .

PORTLAND GENERAL ELECTRIC )
COMPANY. et al.. )

)
Plaintiffs. )

v. ) C-iil Action No. 8g:WBB)
)

UNITED STATES OF AMERICA et al., )
)

Defendants. )

MEMORANDUM OF POINTS AND AUTHORITIES IN OPPOSITION
TO THE GOVERNMENT'S MOTION TO TRANSFER-OR, IN THE

ALTERNATIVE, TO DISMISS FOR LACK OF JURISDICTION

I. INTRODUCTION

Plaintiffs. Portland General Electric Company ("PGE") and the City of Eugene. Oregon.

acting by and through the Eugene Water and Electric Board ("EWEB") (collectively "PGE").

respectfully submit the following memorandum of law in opposition to the Government's' motion

to transfer this action to the U.S. Court of Federal Claims ("CFC") pursuant to 28 U.S.C. § 1631 or

to dismiss for lack of subject matter jurisdiction pursuant to Fed. R. Civ. P. 12(b)(l). The

Government asserts that this Court lacks subject matter jurisdiction hecause there has been no waiver

of sovereign immunity for PGE's constitutional takings and due process claims seeking declaratory

and injunctive relief. In its view, transfer to the CFC is therefore appropriate.

The Government's motion is without merit and should be denied. Section 702 of the

Administrative Procedure Act ("APA"), 5 U.S.C. § 702, waives sovereign immunity in this Court

'Collectively referred to herein as the "Government." Defendants are the United States of
America and the United States Department of Energy ("DOE"). individually and as successor to the
United States Atomic Energy Commission ("AEC") and the Energy Research and Development
Administration ("ERDA").



for such claims according to clear District of Columbia Circuit precedent. see Transohio Say. Bank

v. Director. OTS, 967 F.2d 598 (D.C. Cir. 1992); Sharp v. Weinberger. 798 F.2d 1521 (D.C. Cir.

1986).

As described in greater detail below, PGE brings a constitutional challenge under the Takings

and Due Process Clauses to certain provisions of the Energy Policy Act_ 92 ("EPACT"). 42

U.S.C. §§ 2297g et seq. and its implementing regulations, 10 C.F.R. §§ 766.1 et seq.. ("Special

Assessment Statutes"). These provisions, inter alia, imposed a "special assessment" on domestic

utility companies including PGE, to fund decontamination and decommissioning ("D&D") costs

associated with the cleanup of the Government's uranium enrichment facilities. Those facilities were

polluted through nuclear weapons manufacturing, which benefitted the public at large. Nevertheless.

the Special Assessment Statutes require certain domestic.(but not foreign) utilities which purchased

uranium enrichment services from the DOE, through fixed-price contracts. to foot the D&D bill by

paving special assessments based on those long-past and completed transactions. In some instances.

special assessments have been levied on the basis of transactions going back decades. PGE has

already paid over $10 million in special assessments: if future assessments are not enjoined. it will

pay approximately $15 million more.2 The present action seeks a declaration that the special

assessments unconstitutionally take PGE's property without just compensation and deprive it of

its property without due process of law, and an injunction against further assessments. PGE

2PGE has brought a separate action in the CFC, styled Portland Gen. Elec. Co. et al. v. United
States (No. 97-323C) to recover the previously-paid special assessments. This action has been
stayed pending the outcome of this action, or a series of similar cases filed by other affected domestic
utilities in the CFC and the U.S. District Court for the Southern District of New York. See Arizona
Pub. Serv. Co. et al. v. United States, Nos. 96-654C, 96-702. 97-18, 98-61.5-(onsolidated) (CFC
order filed Feb. 4. 1999); Portland Gen. Elec. Co. et al. v. United States, No..97-322C. (CFC order
filed Feb. 4. 1999): Consolidated Edison Co. of New York et al. v. United States. No. 98-4155
(S.D.N.Y.).
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relies upon the theories recently espoused by the plurality and concurring opinionsof the Supreme

Court in Eastern Enters. v. Apfel, _ U.S. _. 118 S. Ct. 2131 (1998) (holding that a-statute

retroactively imposing pension liabilities on coal operators based on decades-old labor contracts

was unconstitutional.

The Government argues that this Court lacks jhisdiction under;thEAE A-over this dispute

and seeks a transfer to the CFC under 28 U.S.C. § 1631 where, it claims, the Tucker Act, 28 U.S.C.

§ 1491(a)(1) ("Tucker Act"), provides the only applicable waiver of sovereign immunity. The

Government contends the APA does not supply the necessary waiver for the following reasons: (I)

the Tucker Act impliedly forbids the relief sought as this action is a disguised contract claim for

which relief is available only in the CFC. and PGE's takings claim is premature until "just

compensation" is sought in the CFC (Gov't Mem. at 6-12); (2) PGE essentially seeks "money

damages" which are unavailable under the APA (id. at 12-15); and (3) PGE's CFC action, seeking

return of previously-paid special assessments, would provide an adequate remedy, thereby precluding

APA review (id. at 15-18).

The short answer to the Government's argument is provided by two recent decisions of the

D.C. Circuit that govern this case. See Transohio, supra; Student Loan Mktg. Ass'n v. Rile., 104

F.3d 397 (D.C: Cir.), cert. denied, 118 S. Ct. 295 (1997). Transohi osi-tarely holds that this Court

has jurisdiction under the APA over due process challenges to federal statutes, even where such

challenges implicate, or depend on resolution of, contractual issues. 967 F.2d at 609-1 1: see also

Sharp. 798 F.2d at 1521-24. Student Loan Mktg. Ass'n holds that this Court may entertain a takings

claim challenging a statute mandating a "direct transfer of funds" to the Government. even before

just compensation has been denied by the CFC. 104 F.3d at 401-402: see alsb Eastern Enters.. 118
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S. Ct. at 2144-46: In re Chateaugav Corp., 53 F.3d 478, 493 .(2d Cir.), cert. denied 516 U.S. 913

(1995).

Furthermore, this action does not seek "money damages" but rather the equitable remedies

of a declaratory judgment and an injunction, which the CFC cannot grant. TheCourt's award of

PGE's requested relief would preclude the. Ggvernment.fom collecting4ulheAgpecial assessments

but would not directly result in the payment of money by the Government. Under Bowen v.

Massachusetts, 487 U.S. 879 (1988) and its progeny, this Court has ample authority to award the

relief requested.-.

Indeed. in circumstances remarkably similar to the present case, this Court recently held that

it had subject matter jurisdiction over a government contractor's constitutional claims against a

federal agency. even though those claims were closely related to their contractual relationship. Enrin

and Assocs. Inc. v. Dunlap, No. 96-CA-1253 (WBB), 1997 WL 1067754. at *8-'10 (D.D.C. Feb.

14. 1997) (Bryant. J.) (copy attached as Exhibit 1). The Government has repeated here essentially

the same tired arguments that were rejected by this Court in Ervin. This Court should similarly reject

those arguments here and deny the Government's motion.

11. FACTUAL AND PROCEDURAL BACKGROUND

Plaintiffs jointly owned and operated a nuclear reactor forftfiFeprpose of generating and

supplying electricity for residential and commercial use in various states of the United States.

(Compl. at ¶ 3). From 1972 until 1984, PGE entered into a series of fixed-price commercial

contracts with the Government for the latter to provide uranium enrichment services necessary for

the operation of PGE's reactor. (Id. at 11 39-44). During that period, the Government was the

principal supplier of uranium enrichment services. not only to PGE. but also to the domestic utility
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industry in general. (Id. at ¶1 5-11).? The standard form contracts through which-PGE acquired

uranium enrichment services established a "ceiling charge." which. by statute. was set to ensure that

the Government recovered all of the costs of uranium enrichment. (Id. at ¶¶ 7-9); see also 28 U.S.C.

§ 2201v (1970). On or about October 1, 1984, PGE entered into a Supplemental Agreement of
4-

Settlement with the Government, which terminated the prior contracts an-dseted-explicitly that-

PGE's contractual obligations to the Government were concluded. (Compl. at ¶ 44).

BetweenOctober i, 1984. and the formal shutdown of the plant in January 1993 (id. at a 20).

Trojan Nuclear Power Plant purchased enrichment services from DOE pursuant to a Utility Services

Contract executed in October 1984. (Id. at ¶ 39). The pricing provisions of the 1984 contract were

essentially similar to the earlier contracts, including specification of a ceiling price. Moreover, the

1984 contract provided that price could not be exceeded without ten years' advance written notice.

(Id. at ¶ 47). An April 19. 1993 Supplemental Agreement of Settlement explicitly provided thatall

of PGE's obligations under the contract were terminated. (Id. at , 48).

Beginning in the mid-1980s. the Government's near-monopoly on uranium enrichment

services was broken when foreign suppliers emerged. creating stiff competition. (Id. at . 11). At

about the same time. the Government learned that its D&D costs could reach several billions of

dollars. (Id. at ¶ 12). To resolve the looming crisis, Congress e'icteithe Special Assessment

Statutes, designed to restore the Government's commercial enrichment business to financial health

and to fund the mounting D&D costs. (Id. at ¶ 13). The previously-referenced special assessment

3The Government's uranium enrichment program was not undertaken primarily to benefit the
domestic utility industry. The Government had been enriching uranium for manufacturing nuclear
weapons since the 1940s. (Compl. at 1 31). Between 1945 aid 1970. on ifiTormation and belief.
approximately 96 percent of the enriched uranium produced bv the Goverfiment was used for
national defense purposes (id. at ¶ 32), and the contamination was substantially caused by such
defense activities (id. at ¶ 35).
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scheme addressed the D&D crisis by requiring domestic (but not foreign) utilitiesjt.lat purchased

uranium enrichment services from-the Government at any time prior to 1992 to pay $150 million per

year for a total of $2.25 billion over fifteen years. (Id at 1 14).' Each utility's share of the special

assessment is calculated based on the quantity of uranium enrichment servicesitrpurchased. (Id.).

As of October 22, 1998. when this action'was filed.'PGE had paid'$,0,3'05.96 in special

assessments. (Id. at 1 15). Should the Court not enjoin future special assessments, PGE will pay

approximately $15 million more over the next eight years. (Id.).

This Action. consisting of five counts, was filed on October 22. 1998. In Count I, PGE

alleges that the special assessments constitute an unlawful taking of PGE's-property without just

compensation. (Id. at ¶¶ 83-95). The special assessments unilaterally increase the price charged for

uranium enrichment services. (Id. at ¶¶ 83-86). In doing so, the special assessments upset PGE's

reasonable investment-backed expectations. deprive PGE of its property for a generally public

benefit, and require PGE to fund liabilities (i., D&D costs) over which it had no control and for

which it should have no responsibility. (Id. at ¶¶ 81-95). By imposing such a severe, unforeseen.

and unreasonable retroactive liability based on fully-performed contracts, the Government has

unconstitutionally taken PGE's property (i.e., its vested property interest in the economic benefits

stemming from the fully-performed contracts). It has also unconstitutionally taken the funds

necessary to pay the special assessment. (Id. at 1¶ 90-95). PGE therefore seeks a declaratory

judgment that the Special Assessment Statutes violate the Takings Clause of the Fifth Amendment.

(Id. at ¶ 95).

'The Government also would fund a portion of the D&D costs out of general appropriations.
(Compl. at ¶ 74).
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In Count II. PGE alleges for similar reasons that the Special Assessment Statutes violate the

Due Process Clause of the Fifth Amendment and seeks a declaratory judgment to that effect. (Id.

at ¶¶ 96-105). The Special Assessment Statutes impose an unfair, harsh, and severely retroactive

liability based on transactions that occurred long ago. (Id. at ¶ 98). The statutes further target an
- r

exceedingly narrow group of utilities which are withouLesponsibility ferahe-aderlying D&D costs

in order to confer a general benefit on the public at large. (Id. at ¶¶ 100-105). Accordingly, the

Special Assessment Statutes are irrational and arbitrary, and, therefore. unconstitutional under the

Fifth Amendment's Due Process Clause.

In addition to the takings and due process claims, PGE alleges that the Special Assessment

Statutes unlawfully impair both PGE's fixed price contracts (Count III. Compl. at Tf 106-1 1) and

its supplemental settlement agreements with the Government (Count IV. Compl. at f 112-16).

These latter claims are variations on the constitutional theme, alleging that the statutes should be

invalidated as they impair contracts and agreements that were fully performed. 5 Finally. Count V

seeks an injunction restraining the Government from collecting any future special assessments and

from taking any and all action to enforce the Special Assessment Statutes. (Count V, Compl. at

121).

'Although Counts III and IV do not explicitly refer to the Due Process Clause. the allegations
rely upon principles of fundamental fairness that Congress ought not to be permitted to impair
completed contracts through imposition of a severely retroactive, irrational and arbitrary liability.
The theory is not dissimilar to the prohibition against state impairment of contracts under the
Contract Clause of the Constitution. See U.S. Const. art. I. § 10, cl. 1. Although the Contract Clause
is not applicable to the federal government, the Due Process Clause restricts the Government's ability
to legislate so as to impair private obligations. Cf. Pension Benefit Guar. Corp. v. R.A. Gray & Co..
467 U.S. 717, 732-33 (1984). Accordingly, contrary to the Govemmr ent's asserfion (Gov't Mem. at
1). we believe Counts III and IV are not "breach of contract" claims but allege additional bases for
holding the Special Assessment Statutes unconstitutional as violative of due process. Should the
Court disagree. however. PGE is amenable to the dismissal of Counts III and IV.
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As previously indicated, PGE also has filed an action in the CFC seeking a refund of special

assessments already paid. See Portland Gen. Elec. Co. et al. v. United States (No. 97-322C).6

Although the Government contends that the CFC action would provide adequate relief, that action

seeks only the return of money previously paid and would offer no protection against.the imposition
. r

of future assessments. Indeed, the CFC action was filed, in part, to pes.E PG.E's ability to seek

compensation for previously-paid special assessments in the event that this Court finds the statute

to be unconstitutional. However, PGE may obtain full relief only through both actions: a declaration

of unconstitutionality and prospective relief in this Court followed by compensatory relief for past

payments from the CFC. Neither court may provide full relief alone. In part recognizing this

concern. the CFC stayed that action pending the judgment in this Court. or in certain similar cases

pending in the CFC and in the U.S. District Court for the Southern District of New York. See

Arizona Pub. Serv. Co. et al. v. United States. Nos. 96-654C. 96-702. 97-18. 98-615 (consolidated)

(CFC order filed Feb. 4. 1999); Portland Gen. Elec. Co. et al. v. United States, No. 97-322C. (CFC

order filed Feb. 4. 1999): Consolidated Edison Co. of New York et al. v. United States, No. 98-4155

(S.D.N Y.).

III. ARGUMENT

As. then-Judge Scalia observed, "[i]f there is a less profitabte-expenditure of the time and

resources of federal courts and federal litigants than resolving a threshold issue of which particular

federal court should have jurisdiction, it does not come readily to mind." Sharp. 798 F.2d at 1522.

Nonetheless. in order to preserve its claim to prospective relief enjoining enforcement of an

6More than twenty similar actions have been filed in the CFC by other affected utilities. See,
e.g.. Arizona Pub. Serv. Co. et al. v. United States. (Nos. 96-654C. 96-702, 97-18. 98-615
(consolidated)).

-8-



unconstitutional statute, PGE must fend off the Government's meritless attempt to divest this Court

of its clear jurisdiction. Distilled to essentials, the Government's basic argument is that sovereign

immunity precludes this Court from holding a federal statute unconstitutional and enjoining its

enforcement. Although the CFC cannot provide the prospective relief PGE seeks here, the
- r

Government maintains that the CFC is the only proper foumn for this aotion -is-view. the Tucker

Act gives the CFC exclusive jurisdiction over contract claims against the Government and over

takings claims for just compensation (ie., money damages).

This action is neither a contract claim nor a claim for just compensation. Rather, it is a

constitutional challenge to the Special Assessment Statutes seeking equitable relief. Thus, it is the

quintessential type of action heard. and seeks relief routinely provided by. federal district courts

acting pursuant to the APA. See Eastern Enters.. 118 S. Ct. at 214446: Student Loan MIktg. Ass'n.

104 F.3d at 401-02: Transohio, 967 F.2d at 607-11: Esch v. Yeutter. 876 F.2d 976. 982-85 (D.C.

Cir. 1989): Sharp. 798 F.2d at 1523; Ervin and Assocs.. 1997 WL 1067754. at *8-* 10: Americable

Int'l. Inc. v. United States Dep't of Nav,. 931 F. Supp. 1, 2 (D.D.C. 1996). Cases cited by the

Government either are distinguishable, as they do not involve constitutional claims, or fail to follow

the precepts of Transohio and Student Loan Mktg. Ass'n explained below. Because Transohio and

Student Loan Mktg. Ass'n state the law in this Court, the Governmreffiisimotioh should be denied.

A. Subiect Matter Jurisdiction is Proper Under the Court's Federal Question Jurisdiction, Where
Sovereign Immunity Has Been Waived

The Government's opening argument is that the federal question jurisdictional statute. 28

U.S.C. § 1331. the mandamus statute, 28 U.S.C. § 1361. and the Declaratory Judgment Act.

28 U.S.C. §§ 2201-2202, do not waive sovereign immunity and therefore "caii'easiTy [be] dispose[d]

of' here. (Gov't Mem. at 4-5). The point is irrelevant. Because sovereign immunity has been
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waived under APA § 702, the above-cited statutes simply provide the basis for the-Court's exercise

of subject matterjurisdiction.7 "Under settled Jaw, for claims permitted under the APA's waiver of

sovereign immunity, jurisdiction is proper in the federal district court under the federal-question

statute[.] the declaratory-judgment statute[,] or the mandamus statute[.]" Transohio, 967 F.2d at 607
- r

(internal statutory citations omitted); see also Bowen, 487 U.S. at 891 an.-fjts s-comm on ground

- that if review is proper under the APA, the District Court had jurisdiction under 28 U.S.C. § 1331 "):

Sharp, 798 F.2d at 1523 ("[I]t is clear that [APA] § 702 now constitutes a waiver of sovereign

immunity fromfsuch nonmonetary suits, and that district courts have jurisdiction over them under"

the general federal question, mandamus, and declaratory judgment statutes). Because the APA

clearly provides a waiver of sovereign immunity in this case, as described below. this Court has

jurisdiction under 28 U.S.C. §§ 1331. 1361, 2201-2202.8

'7 n any event. an explicit waiver of sovereign immunity is not necessary because this suit
seeks to enjoin a federal agency from acting unconstitutionally and therefore ultra vires. Larson v.
Domestic & Foreign Commerce Corp., 337 U.S. 682, 689-90 (1949). "It is well-established that
sovereign immunity does not bar suits for specific relief against government officials where the
challenged actions of the officials are alleged to be unconstitutional or beyond statutory authority."
Clark v. Libran of Congress, 750 F.2d 89, 102 (D.C. Cir. 1984). seeai o Kelley v. United States.
69 F.3d 1503. 1507 (10th Cir. 1995) ("[O]ne of the well-established exceptions to the [sovereign
immunity] doctrine limits its application in declaratory and/or injunctive suits against federal entities
or officials seeking to enjoin the enforcement of an unconstitutional statute."), cert. denied, 517 U.S.
1166 (1996); Owner-Operator Indep. Drivers Ass'n Inc. v. Pena. 862 F. Supp. 470. 474 (D.D.C.
1993) ("Sovereign immunity will not bar an action against a federal officer who was acting within
the scope of his authority if it is claimed, as it is in this case, that the statute upon which his or her
actions were based is unconstitutional.").

8The Government does not dispute that. absent the sovereign immuniiity issue, this Court
would have subject matter jurisdiction over constitutional takings-and d'ue"process claims. See
Eastern Enters.. 118 S. Ct. at 2144-45 (takings claim); Duke Power Co. v. Carolina Envil. Study
Grp.. Inc.. 438 U.S. 59. 68-72 (1978) (due process claim).
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B. The APA Waives Sovereign Immunity Over This Action Which Seeks Review of Unlawful
Agency Action and Non-Monetary Relief _

The APA explicitly "waive[s] sovereigrrimmunity for suits seeking relief other than money

damages from federal agencies or officials." Transohio, 967 F.2d at 607. Nevertheless. the

Government argues that the APA's waiver of sovereign immunity does not apply here, because (1)

this action seeks the equivalent of money da m ages, (2janother statute, the Tucker Act. impliedly

forbids the relief sought; and (3) the CFC may provide an adequate remedy. (Gov't Mem. at 5-18);

These arguments simply ignore established Supreme Court and D.C. Circuit precedent, holding that

a district court, not the CFC, is the proper forum for seeking declaratory and injunctive relief against

a federal agency alleged to be acting pursuant to an unconstitutional statute: As Eastern Enters..

Bowen. Student Loan Mktg. Ass'n, Transohio. and Sharp demonstrate. the APA permits this Court

to consider PGE's constitutional claims.

The key provision, APA § 702, provides in pertinent part:

A person suffering legal wrong because of agency action, or adversely affected or
aggrieved by agency action ... is entitled to judicial review thereof. An action in
a court of the United States seeking relief other than money damages and stating a
claim that an agenc . . . acted or failed to act in an official capacity or under color
of legal authority shall not be dismissed nor relief therein be denied on the ground
that it is against the United States or that the United States is an indispensable
part .... Nothing herein (I) affects other limitations on judicial review or the power
or dutn of the court to dismiss any action or deny relief on any other appropriate legal
or equitable ground: or (2) confers authority to grant relief if any other statute that
grants consent to suit expressly or impliedlv forbids the relief which is sought.
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5 U.S.C. § 702.9 The operative language (underlined above) was added by Congress in 1976 to

"broaden the avenues for judicial review of agency action by eliminating the defense of sovereign

immunity in cases covered by the amendment." Bowen, 487 U.S. at 891-92.'o Although waivers

of sovereign immunity generally are strictly construed (Gov't Mem. at 3), the APA's "generous

review provisions must be given a hospitable interpretation" in order to effectuate their purpose "to

remove obstacles to judicial review." Bowen, 487 U.S. at 904 (internal citations and quotation

marks omitted).

C. None of the Exceptions to the APA's Waiver of Sovereign Immunity Applies Here

APA § 702 thus provides for judicial review in this Court of unlawful agency action unless

PGE's claims fall within any of three limitations. "The APA excludes from its waiver of sovereign

immunity (1) claims for money damages, (2) claims for which an adequate remedy is available

elsewhere. and (3) claims seeking relief expressly or impliedly forbidden by another statute."

Transohio. 967 F.2d at 607. Notwithstanding the Government's contrary assertions. none of these

exceptions applies in this case.

9 The Government also relies upon APA § 704, which provides in pertinent part: "Agency
action made reviewable by statute and final agency action for which there is no other adequate
remedy in a court are subject to judicial review." 5 U.S.C. § 704. As demonstrated in the following
text. the APA applies here because the equitable relief sought -- the only "adequate remedy" -- is not
available in the CFC.

'°See Pub. L. No. 94-574, § 1, 90 Stat. 2721 (1976). The legislative history confirms this
intent. See H.R. Rep. No. 94-1656, at 3 (1976), reprinted in 1976 U.S.C.C.A.N-6121. 6123 (stating
amendment designed to "eliminate the defense of sovereign immunity as to any action in a Federal
court seeking relief other than money damages and stating a claim based on the assertion of unlawful
official action by an aeency").
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1. PGE Seeks Injunctive and Declaratory Relief. Not Money Damages

The Government asserts that PGE's claims for declaratory and injunctive relief,'"albeit

characterized as equitable, [are] in fact the equivalent of'money damages."' (Gov't Mem. at 12).

PGE's Complaint, however, makes no demand for -- indeed, does not even refer to-- money damages

or any other form of monetary relief. Rather, PGE 4eeks in this actiorf-. prospective relief

declaring the Special Assessment Statutes unconstitutional and enjoining future assessments.

(Compl. at 111 29-30). The Government's attempt to warp PGE's claims into a demand for money

damages not only is refuted by the Complaint but also directly contradicts Bowen and its progeny.

In Bowen. the Court held that a district court properly exercised jurisdiction under the APA

over a challenge by Massachusetts to a decision by the Secretary of Health and Human Services

relating to payments allegedly due the Commonwealth under the Medicaid program. Massachusetts

sought declaratory and injunctive relief that a certain class of expenses were properly reimbursable

under the Medicaid statute. 487 U.S. at 883-89. As in this case. the Government argued that

Massachusetts essentially sought monetary relief -- albeit through the equitable remedies of a

declaratory judgment and an injunction -- and that the APA therefore did not authorize district court

jurisdiction. Id. at 890-91. Rejecting the Government's narrow view of the A.PA. the Court held that

"insofar as-the'complaints sought declaratory and injunctive relief, they'ere certainly not actions

for money damages." Id. at 893. Even if granting the requested relief would result in the payment

of money. the Court held that such monetary relief did not constitute "money damages" under the

APA. Id. at 897-901.

The Bowen Court explained the crucial distinction between "specific relief' and "money

damages." Quoting from an opinion of Judge Bork from the D.C. Circuit, the Court held:

-13-



The term 'money damages,' 5 U.S.C. § 702, we think, normally refers to a sum of
money used as compensatory relief. Damages are given to a plaintiff to substitute for
a suffered loss, whereas specific remedies are not substitute remedies at all, but
attempt to give the plaintiff the very thing to which he was entitled.

Id. at 895 (quoting Maryland Dep't of Human Resources v. Department of Health and Human Servs..

763 F.2d 1441. 1446 (D.C. Cir. 1985) (Bork, J.)). Massachusetts' suit was for specific relief (ie.,

the proper enforcement of a statutory mandate) that happened to inv`olve Tfepyiint of money; it

was not a suit for "money damages" (ie., compensatory relief for a past wrong). Id. at 897-901.

Accordingly. the- Court held that Massachusetts' claim sought relief "other than money damages" and

was properly reviewable under APA § 702.

Both pre and post Bowen precedent confirm this distinction between specific relief and

money damages. See. e.g., Larson. 337 U.S. at 688 (distinguishing between actions for damages and

for "specific relief: i.e., the recovery of specific property or monies, ejectment from land. or

injunction either directing or restraining the defendant officer's actions"); Kidwell v. Department of

the Armv. 56 F.3d 279. 283-84 (D.C. Cir. 1995) (suit seeking declaratory and injunctive relief

relating to correction in veteran's discharge records did not seek "money damages" although

requested relief could require Government to make disability payments); Transohio. 967 F.2d

at 608 (suit brought by failed thrift seeking declaration that banking regulators' actions were

unconstitutional taking and violations of due process did not seek "money damages"); Sharp. 798

F.2d at 1521-24 (district court had jurisdiction to enjoin unlawful employment actions by federal

officials even though such an order might result in payment of wages); Maryland Dep't of Human

Resources. 763 F.2d at 1446-48 (as in Bowen, action brought by state authority seeking declaratory

and injunctive relief related to federal grant program did not seek "money damrages"). Accordingly.
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in Bowen and the above-cited cases. courts did not bar actions for specific relief in district court.

even if granting such relief would result in the-payment of money to the plaintiffs.

The Government attempts to circumvent Bowen, citing cases holding that plaintiffs cannot

avoid CFC jurisdiction by artfully pleading what are essentially money damages claims as requests

for specific relief. (Gov't Mem. at 13-14). This agurnent ignore'sT" 'GSffiiplaint, which

clearly demonstrates that the object of this suit is prospective relief to enjoin future payments;

not compensation for past wrongs. (Compl. at ¶¶ 1-2, 81-121). Indeed, unlike Bowen where

Massachusetts' requested relief would have resulted in the payment of money, PGE's requested

relief in this Court would not result in the return of special assessments- already paid. Such

monetary relief would have to be obtained in a separate action, most likely in the CFC action

currently pending. As the D.C. Circuit recently held:

Even where a monetary claim may be waiting on the sidelines, as long as the
plaintiffs complaint only requests non-monetary relief that has 'considerable value'
independent of any future potential for monetary relief-- that is, as long as the sole
remedy requested is declaratory or injunctive relief that is not 'negligible in
comparison' with the potential monetary recovery -- we respect the plaintiffs choice
of remedies and treat the complaint as something more than an artfully drafted effort
to circumvent the jurisdiction of the Court of Federal Claims.

Kidwell. 56 F.3d at 284 (citations omitted). Clearly, PGE's request for non-monetary relief has

"considerable value"; it would avoid payment of approximately $15 million in anticipated future

assessments. The relief sought here is therefore not "negligible in comparison" to the recovery
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sought in the CFC of approximately $10.9 million in special assessments previously paid."

Accordingly, PGE has made a claim for "other than money damages" under APA § 702. -

2. PGE Cannot Obtain "Adequate Relief" in Another Court

Invoking APA § 704,2 the Government also contends that this Court lacks jurisdiction-

because the CFC may provide an "adequate remedy" under the Tucker_ C i.Gov't Mem. at 16);

PGE's currently pending CFC action is cited as evidence of this "adequate remedy." The Govern-

ment is mistaken. The adequate remedy argument ignores the fact -- relied upon in Bowen.

Transohio, and-a long line of subsequent cases -- that the CFC has no jurisdiction to provide the

remedy PGE seeks.

It is hornbook law that the CFC lacks jurisdiction to afford general equitable relief. See

Bowen. 487 U.S. at 905 ("[W]e have stated categorically that the Court of Claims has no power to

grant equitable relief') (internal quotation marks omitted): Transohio, 967 F.2d at 608 (citing

Bowen): Esch v. Yeutter, 876 F.2d at 984 ("IT]he Claims Court lacks equitable jurisdiction to award

injunctive relief of the type appellees need").' Although the Tucker Act's broad language provides

for CFC "jurisdiction to render judgment upon any claim against the United States" founded on the

"For the above reasons, the cases cited in the Government's memorandum are inapposite.
The cases either stand for the uncontested proposition that artful pleadi-ngrannot transform what are
essentially contractual claims for money damages into claims for specific relief, see Megapulse. Inc.
v. Lewis. 672 F.2d 959, 967-68 (D.C. Cir. 1982), or involve specific instances of such disguised
money damages claims, see. e.g., Brazos Elec. Power Coop.. Inc. v. United States, 144 F.3d 784.
788 (Fed. Cir. 1998); Colorado Dep't of Highways v. United States Dep't of Transp.. 840 F.2d 753.
755-56 (10th Cir. 1988). This case is clearly distinguishable because of the significant value of
the prospective relief sought by PGE.

' "Agency action made reviewable by statute and final agency action for which there is no
other adequate remedy in a court are subject to judicial review." 5 U.S.C. §"704-

'The CFC has jurisdiction to award equitable relief only in certain limited circumstances
not present here. See. e.g., 28 U.S.C. §§ 1491(a)(2)-(3) (government contract and bid protests).
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Constitution. statute. regulation, or express or implied contract. 28 U.S.C. § 1491(a)( ). it "has long

been construed as waiving sovereign immunity only for claims seeking damages, and not for those

seeking equitable relief." Transohio, 967 F.2d at 608 (internal quotation marks omitted).

Accordingly, the CFC's jurisdiction is limited to monetary awards. See Johnson v. United States.

41 Fed. Cl. 341, 346 (1998) ("The jurisdictional parameters of the Court of Federal Claims do not

allow every claim involving or invoking the Constitution. a federal statute, or a regulation to be

heard in-this forum [ie.,-the CFC]. The claim must be for money.").

Stated another way, "the jurisdiction of the Court of Federal Claims is limited to cases

in which the Constitution or a federal statute requires the payment of money damages as

compensation for their violation." Brown v. United States, 105 F.3d 621. 623 (Fed. Cir. 1997). For

example. "[b]ecause nothing in the due process clause requires payment of money damages for its

violation, the Claims Court does not have jurisdiction over due process claims." In re Chateaugax

Corp., 163 B.R. 955, 958 (S.D.N.Y. 1993), affd, 53 F.3d 478 (2d Cir.), cert. denied. 516 U.S. 913

(1995); see also New York Power Auth. v. United States, No. 97-236C. 1999 WL 38966 (CFC Jan.

29.1999) (ordering stay of action in challenge to special assessment statutes based. in part, on CFC's

doubtful jurisdiction to consider pure due process claims). 14 PGE's takings claim is indistinguishable

'4This is not to say that the CFC lacks jurisdiction to consider a due process argument raised
in an action over which it would otherwise have jurisdiction (i.., a claim for money damages against
the Government). The CFC lacks jurisdiction only over an independent due process claim not tied.
to some other money-mandating claim (eg., illegal exaction). See Alabama Hosp. Ass'n v. United
States, 656 F.2d 606.609-10 (Ct. Cl. 1981) ("[Wlhere a claim appears to be within [the Tucker Act].
as for example one founded on statute or contract. that claim is not removed from our jurisdiction
merely because a plaintiff must make a constitutional argument to prevail"), cert. denied, 456 U.S.
943 (1982): Cameron v. United States, 34 Fed. Cl. 422, 426 n.10 (1995) CCFC may entertain
serviceman's back pay or wrongful discharge claim based upon.constitutional violation); Marrero
Land & Improvement Ass'n. Ltd. v. United States, 26 Cl. Ct. 193, 196 (1992) (claims court refused

(continued...)
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from its due process claim in this regard; the former "seek[s] not compensation. but invalidation of

the law that requires [PGE] to pay those [special assessments]. Therefore, plaintiffs' "'takings'-claim

actually is a claim of deprivation of due process and not a claim for compensation that is within the

exclusive jurisdiction of the Court of Claims." In re Chateaugav Corp., -163 BJR. at 959. 5

The natural extension of this principle -- that thfCFC's jurisdiction4i m. ited to monetary-

awards -- is that the CFC lacks jurisdiction to declare a statute invalid, precisely the type of relief

sought by PGE in this case. See Yeskoo v. United States, 34 Fed. Cl. 720, 731 (1996) (holding CFC

lacks jurisdiction to declare statute or enabling regulations invalid). affd, 101 F.3d 715 (Fed. Cir.

1996); cf. Bowen, 487 U.S. at 905 n.42 (noting that Claims Court's jurisdiction to review Medicaid

disallowance claim was unclear because Medicaid statute does not mandate compensation to States

for damages but rather subsidizes future state expenditures); Esch, 876 F.2d at 985 (Claims Court's

jurisdiction doubtful where plaintiffs "assert no claim for a sum immediately due and owing by the

Federal Government" and statute under review does not mandate compensation). As demonstrated

above. PGE has not sought money damages or their "equivalent." Rather. PGE seeks only

prospective declaratory and injunctive relief against further enforcement of the Special Assessment

Statutes. Such relief is beyond the power of the CFC to grant.

In Bowen, the Supreme Court recognized that the CFC's jurisdi-ctnal limitations argued for

an interpretation of APA § 704 that broadened the availability of review in district court. As here.

' (...continued)
to dismiss action for just compensation where due process violation allegedly resulted in taking of
property).

''The Government argues that such a takings clairi Is not cognizablr in this Court. As
discussed in greater detail below, however, the controlling precedent holds otherwise. See Eastern
Enters.. 118 S. Ct. at 2145: Student Loan Mktg. Ass'n, 104 F.3d at 401-02: In re Chateaugav. 53 F.3d
at 491-93.

-18-



the Government argued in Bowen that § 704 should be construed to bar district court review

because monetarv relief against the United States was available in the Court oTClaims (the

predecessor to the CFC) under the Tucker Act. 487 U.S. at 904. Rejecting this "restrictive -- and

unprecedented -- interpretation of § 704," the Court held that the availability of money damages in

the CFC is "plainly not the kind of'special and adequate review procedure' that will oust a district

court of its normal jurisdiction under the APA." Id. (citations omitted). Given the APA's general

purpose to "remove obstacles to judicial review," id.,'6 the Court noted that "[t]he policies of the

APA take precedence over the purposes of the Tucker Act.... The Court of Claims is a court of

limited jurisdiction. because its jurisdiction is statutorily granted and it is to be strictly construed."

Id. at 908 n.46. Particularly where the parties have an ongoing relationship and continuing

obligations. the Court was "not willing to assume, categorically, that a naked money judgment

against the United States will always be an adequate substitute for prospective relief." Id_ at 905.

see also Transohio. 967 F.2d at 608-609 (following Bowen in holding that "naked money judgment"

did not provide adequate relief and allowing district court review of agency action under APA):

Esch. 876 F.2d at 984-85 (same).

So here. a "naked money judgment" in the CFC would not provide PGE with adequate

relief. Should future assessments not be enjoined, PGE faces annual payments over the next eight

years eventually totaling approximately $15 million. (Compl. at ¶¶ 74. 79). The CFC lacks

jurisdiction to declare the Special Assessment Statutes unconstitutional and enjoin their future

"Indeed. the Bowen Court noted that § 704 merely codified the proposition that "[o]ne need
not exhaust administrative remedies that are inadequate." 487 U.S. at 902 (quoting K. Davis.
Administrative Law § 26:12, at 468 (2d ed. 1983)). Section 704 simply provides that. where no
other avenue of relief is adequate (i.e.. where pursuing other remedies would be futile). a party need
not "exhaust" those inadequate remedies before seeking APA review.
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enforcement. This case therefore falls precisely within the scope of Bowen, Transohio, Esch, and

other cases holding district court review proper under the APA.

Further, as also recognized in Bowen. PGE has an interest in "planning future programs" that

makes it "important to seek judicial review ... as promptly as possible." 487 U.S. at 906-907.

Notwithstanding the recent deregulation of the energy incstry, PGE continue p ate in a highly-.

regulated environment at the national, state, and local level. Facing new competitive incentives and

pressures: PGE must be allowed the maximum possible flexibility to set rates at competitive levels
-.

and to conduct long-term planning. Leaving the constitutionality of the Special Assessment Statutes

in doubt undermines PGE's efforts and underscores its need to obtain prospective relief and

guidance.

Skirting Bowen, the Government argues that a money judgment by the CFC would "declare"

the parties' rights here just as effectively as would declaratory and injunctive relief. (Gov't Mem. at

17). This action. however. seeks to enjoin future enforcement of an unconstitutional statute. The

Government has provided no firm assurance, nor could it. that it would refrain from future

imposition of special assessments mandated by the statute, even if the CFC were to award money

damages.'7 A federal agency cannot lightly disregard an Act of Congress that has not been

specifically struck down and therefore remains on the books. Even afre-a-CF-C money judgment.

PGE could be left to the absurd course of bringing a new refund action each year to recover that

year's special assessment. Cf. Student Loan Mktg. Ass'n v. Riley, 907 F. Supp. 464. 469 (D.D.C.

'7The best the Government is able to offer is the statement that "a Court of Federal Claims
judgment in plaintiffs' favor would be enforceable against the Government in thewunlikely event that
the Government would seek to collect future special assessments in contravention of a such
judgment [sic]." (Gov't Mem. at 17). As demonstrated in the following text. that assurance is
woefully inadequate.
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1995) (in takings claim involving statute mandating direct transfer of funds to Government.

"requir[ing] continuous refund actions [in the CFC] would be inefficient" where "actions to recoup

those payments would have to be filed every time payments are made"), affd, 104 F.3d 397 (D.C.

Cir.). cert. denied. 118 S. Ct. 295 (1997). A declaratory judgment and injunction from this Court

would preclude the necessity of such a wasteful exercise by removing all do6bt. In short, a money

judgment from the CFC is not an "adequate remedy" that ousts this Court of jurisdiction under the

APA.

3. "-The Tucker Act Does Not Impliedlv Forbid PGE's Requested Relief

The remaining exception to APA § 702 depends on whether PGE's requested relief is

expressly or impliedly forbidden by another statute. The Government makes two arguments under

this heading: (1) this case essentially requests specific relief on a contract claim, over which the

CFC has exclusive jurisdiction and which is therefore impliedly forbidden by the Tucker Act: and

(2) because the Tucker Act allows claims for "just compensation." PGE's takings claim in this Court

is premature. (Gov't Mem. at 6-12). Both arguments are directly contradicted by Supreme Court and

D.C. Circuit precedent that is squarely in point.

a. Tangential Contractual Issues Do Not Divest This Court of Jurisdiction

The Government first notes that the Tucker Act grants exclusive jurisdiction over contract

claims to the CFC, where declaratory or equitable relief is unavailable. (Id. at 6-7). This proposition

is unremarkable. See Transoio, 967 F.2d at 609 (APA § 702 does not waive sovereign immunity

for contract actions against the government); Sharp, 798 F.2d at 1523 ("The sole remedy for an

alleged breach of contract by the federal government is a claim for money damages" either in CFC

under Tucker Act or in federal district court under Little Tucker Act. 28 U.S.C. § 1346(a)(2). for
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claims under S10.000).'s But the Government misconceives its application to the instant case. The

law of this Circuit is clear that the Tucker Act does not preclude review of constitutional claims in

the district court simply because they also raise or involve contractual issues. While this suit may

tangentially raise contractual issues, the crux of PGE's claims is constitutional, and they are properly

before this Court.
:;p~~~~~mr:; ?r i . ..

The D.C. Circuit most clearly expounded the doctrine in Transohio. That case involved an

action bv a failed thrift against the Office of Thrift Supervision ("OTS") because OTS reneged on

an agreement under which the thrift had been permitted to claim "regulatory goodwill" as an

intangible asset and thereby satisfy certain regulatory capital requirements. 967 F.2d at 601-606.

As here. Congress attempted to resolve a financial crisis by enacting a statute which the thrift alleged

unconstitutionally deprived it of property rights conferred by the prior agreement. Id at 600-601.

The thrift sought a declaration that the statute was unconstitutional, or. in the alternative, specific

performance of its Government contract or recision of certain underlying transactions. Id. at 608.

Although the thrift's "pure contract" claims for specific performance and recision -were

dismissed. the court held that the district court properly exercised jurisdiction over the constitutional

'8It is somewhat misleading to state that CFC jurisdiction is "exclusive" under the Tucker
Act. Because claims against the Government generally require a waiver of sovereign immunity, CFC
jurisdiction is said to be "'exclusive' only to the extent that Congress has not granted any other court
authority to hear the claims that may be decided by the Claims Court." Bowen. 487 U.S. at 910 n.48:
see also Transohio, 967 F.2d at 612. The doctrine referred to above simply recognizes that the CFC
under the Tucker Act has traditionally had exclusive jurisdiction over contract claims. Because
specific performance or other equitable relief is not available in the CFC under the Tucker Act.
however. courts have held that the Tucker Act impliedly forbids specific reliefpon a contract claim
under the APA. See Transohio. 967 F.2d at 612-13; Sharp, 798 F.2d at 1523-24. As discussed in
the following text. because the instant case is a constitutional case, rather than a contract case. this
doctrine does not bar the Court's exercise of jurisdiction here.
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takings and due process claims. Rejecting the Government's categorical argument. repeated here.

that the mere existence of contractual issues divests a district court ofjurisdiction, the court noted:

The answer to the sovereign immunity and jurisdiction questions depends not simply
on whether a case involves contract issues, but on whether, despite the presence of
a contract. plaintiffs' claims are founded only on a contract. or whether they stem
from a statute or the Constitution.

Id. at 609. The court held that "litigants may bring statutory and consituioi -'ctaims in federal

district court even when the claims depend on the existence and terms of a contract with the

government." Id. at 610 (emphasis added). Although the thrift's due process and takings claims

involved a contractual relationship with the Government, these claims were not "founded upon" the

contract. but on the Constitution. Id. at 611. The court flatly rejected the Government's argument

that "Congress intended to preclude any review at all of constitutional claims seeking equitable

relief. where the constitutional claims stem from contracts." Id.

Transohio relied in large part on then-Judge Scalia's earlier holding in Sharp. That case

involved ithe challenge by a federal judge, who was also an officer in the Air Force Ready Reserve.

to an order by the Secretary of Defense requiring that he be transferred to the Standby Reserve. 798

F.2d at 1521. In addition to seeking a declaratory judgment that the Government had breached a

valid contract and requesting specific performance thereof. the judge. also raised statutory and

constitutional due process claims. Id. at 1523. As in Transohio and here-the Government argued

that the district court lacked jurisdiction under the APA because the judge's contract claims could

only be considered in the CFC, where such equitable relief was not available. Id. The court rejected

this argument, separating the plaintiffs pure contract claims from the constitutional and statutory

claims. Id. Judge Scalia concluded that "[t]he District Court properly exercised jurisdiction to

consider [plaintiffs] claim that his reassignment would violate federal regulations. statutes and the
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Constitution" and his request for declaratory and injunctive relief on those grounds. Id. at 1524. The

"pure contract" claims were dismissed. Id.

Similarly, in Megapulse, the D.C. Circuit considered "the possible conflict between

jurisdiction over APA-based claims and the restricted role of the federal courts in contract actions

under the Tucker Act." 672 F.2d at 966-67. There, a government contractof sought to enjoin the
: T

Government from disclosing certain disputed data (allegedly intellectual property of the contractor)

in violation of the Trade Secrets Act. Id. at 964. Again, the Government argued that the claims were

"essentially contractual" and therefore the contractor should not be permitted to evade the Tucker

Act's limitations "by casting its pleadings in terms that would enable a district court to exercise

jurisdiction ... under the APA." Id. at 967.

The court held that the contractor's claims were statutory. not contractual. and that juris-

diction was proper in the district court:

Contract issues may arise in various types of cases where the action itself is not
founded on a contract. A license. for example, may be raised as a defense in an
action for trespass, or a purchase contract may be raised to counter an action for
conversion. But the mere fact that a court may have to rule on a contract issue does
not. by triggering some mystical metamorphosis. automatically transform an action
based on trespass or conversion into one on the contract and deprive the court of
jurisdiction it might otherwise have.

Id. at 968 (emphasis added). Although it would be required to pass uo certain contractual issues

to decide the contractor's statutory claim, the court was not "ousted" of its usual jurisdiction under

the APA to review the Government's action. Id. at 968-70.'9

'9This principle is similar to that affirming the CFC's power to decide constitutional issues
raised in connection with claims for money damages otherwise within the CFC's jurisdiction. See
Alabama Hosp. Ass'n, 656 F.2d at 609-10; (Gov't Mem. at 16). Just as the CFC'is not ousted of
jurisdiction simply because a constitutional issue is raised in a Tucker Act case. so too a district court
is not deprived of jurisdiction merely because a contractual issue is raised in an APA action.
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Decisions of this Court also recognize the crucial distinction between contract claims, over

which a district court lacks jurisdiction, and constitutional and statutory claims that happen to

involve contractual issues. See Americable Int'l. Inc., 931 F. Supp. at 2-4 (holding court had

jurisdiction over statutory and First and Fifth Amendment claims but not over allegations of cable

franchise violation); York Assocs.. Inc. v. Secretary of Housing & Urban Iev., 815 F. Supp. 16,

19-22 (D.D.C. 1993) (holding court had jurisdiction over statutory and constitutional claims relating

to loan contracts with federal agency but lacked jurisdiction over breach of contract claims).- 0

Indeed-iis very Court recently applied the Transohio principle to exercise jurisdiction over

a constitutional claim brought by a government contractor. In Ervin and Assocs. Inc. v. Dunlap. No.

96-CA-1253 (WBB), 1997 WL 1067754 (D.D.C. Feb. 14,1997) (Bryant, J.) (see Exhibit 1), Ervin.

a contractor with the Department of Housing and Urban Development ("HUD"), alleged that it was

denied contracting opportunities in retaliation for exposing alleged fraud and corruption in HUD's

procurement practices. Id. at * 1-'3. Ervin claimed, inter alia. that this retaliatory conduct violated

its constitutional rights under the First and Fifth Amendments. Id. at * 1. In familiar fashion. the

Government argued that this Court lacked jurisdiction because "the constitutional and statutory

violations arise out of and affect Ervin's relationship with the government as a contractor. and the

relief he requests implicates specific contracts." Id at * 8. .

Relying on Transohio, Sharp, and Megapulse. this Court retained jurisdiction over the

constitutional claims, even though they raised contractual issues: "In deciding these claims. the

0Cases from other jurisdictions also support this key distinction. See. e.g. Katz v. Cisneros.
16 F.3d 1204. 1208 (Fed. Cir. 1994) (holding that district court properly exercised jurisdiction over
statutory claim which related to "Section 8" rent supplement contracts between housing provider and
Secretary of Housing and Urban Development): Chemung County v. Dole. 781 F.2d 963, 969-71 (2d
Cir. 1986) (holding district court properly exercised jurisdiction over claim that agency violated
statute in awarding government contract).
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Court may have to determine the terms of the contracts, but the contract determinations are merely

premises for the ultimate determination of whether HUD is retaliating against Ervin in violation of

the First Amendment. Furthermore. Ervin does not seek monetary damages for 'breach of contract,'

but an injunction against unconstitutional obstruction of Ervin's ability to continue to do business."

Ervin, 1997 WL 1067754, at *9. This Court therefore rejected the Governmernt's blanket assertion
...;. _ . ..... ~.

that a case raising contractual issues is necessarily a "contract case" not properly 'within the purview

of a district court under the APA.

Similarly, PGE's constitutional claims are not "founded on the contract," although they raise

contractual issues. In Count I, PGE alleges that the Special Assessment Statutes violate the Takings

Clause because they impose severely retroactive liability that is substantially disproportionate to any

of its conduct or responsibility for the Government's D&D costs and contrary to PGE's legitimate

investment-backed expectations. (Compl. at ¶¶ 81-95). The property interests alleged to have been

taken are not only the "economic benefits represented by the various contracts [PGE] entered into

with the [Government] and [has] fully performed," (id. at ¶ 90), but also the substantial special

assessment payments that must be made to the D&D fund. (Id. at s¶ 90-91). Thus. PGE's takings

claim is not based solely on "contract rights." Count II alleges a deprivation of constitutional due

process stemming from the imposition of a harsh and disproportionate liability on a small group of

domestic utilities, singled out based on prior contractual relationships with the Government. (Id. at

f. 96-105). Thus. the statutes are alleged to be irrational and arbitrary. in violation of the Due

Process Clause. Finally, Counts III-IV allege that the Special Assessment Statutes impair PGE's

completed contracts with the Government. thereby unconstitutionally depriving it of due process.
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(Id. at ." 106-116).' Count V simply seeks an injunction against further enforcement of the Special

Assessment Statutes based on the declaratory relief requested in Counts l-IV (Id.at ¶¶TI 7- 121 ). As

in the above-cited cases, all five counts raise constitutional challenges regarding the deprivation of

protected property interests. The fact that these property interests derive, in part, from contracts --

or that resolving the claims may require reference to, or interpretation of, contfacts -- does not oust

this Court ofjurisdiction. 22

b. -PGE's Takings Claim in this Court Is Not Premature

The Government also mounts a jurisdictional attack targeted specifically at PGE's takings

claim. It asserts that the "[t]he availability of a Tucker Act remedy [for just compensation] renders

premature a taking claim for equitable relief in the district court." (Gov't Mem. at 9).: 3 In the-

:'Thus. at bottom. Counts III and IV complain not about a breach of PGE's contracts. but
about the impropriety of the Special Assessment Statutes. They do not seek specific performance
of the contracts or damages for breach. but a declaration that the statutes are invalid and
unenforceable. See Transohio, 967 F.2d at 610-11.

-2The cases cited by the Government are either distinguishable or irrelevant. The Government
selectively cites Transohio, Sharp, and Megapulse, without discussing the central teaching of these
cases discussed above. (Gov't Mem. at 7, 11). It also disingenuously cites pre-Transohio precedent
from this Court. Olvmpic Fed. Savs. & Loan Ass'n v. Director. OTS, C.A. No. 90-0482 (RCL). 1990
WL 134841 (D.D.C. 1990) (Gov't Mem. at 10), or inapplicable precedent from other courts. some
of which explicitly rejects Transohio. See Tucson Airport Auth. v. General Dynamics Corp., 136
F.3d 641. 647-48 (9th Cir. 1998) (declining to follow Transohio); NorT Star Alaska v. United
States, 14 F.3d 36, 37-38 (9th Cir. 1993) (rejecting plaintiffs claim for reformation of contract),
cert. denied. 512 U.S. 1220 (1994). Whatever the law elsewhere. Transohio, Sharp, and Megapulse
undisputably state the law governing this case, as this Court correctly recognized in Ervin. This
Court's jurisdiction also is not impaired by the fact that granting the declaratory and injunctive relief
sought here might be the equivalent of specific performance of the Government's agreements with
PGE. See Transohio, 967 F.2d at 611; Megapulse, 672 F.2d at 971.

23The general theory that such a takings claim should first be brought in the CFC under the
Tucker Act relies on the principle that the taking of property-is not itself unconfstirutional. so long
as just compensation is provided. Preseault v. ICC. 494 U.S. 1. 11-12 (1990j; Transohio, 967 F.2d
at 613-14.
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Government's view, since PGE could seek money damages for the alleged taking in the CFC. this

Court lacks jurisdiction over PGE's takings claim here. Again, the Government simply_ ignores

governing precedent to the contrary.

Where, as here, a statute mandates direct transfer of funds to the Government. the

presumption of the availability of a Tucker Act remedy is reversed, and the takings claim may

properly be brought in district court. See Eastern Enters., 118 S. Ct. at 2145-46; Student Loan

Mktg. Ass'n, 104 F.3d at 401-02; In re Chateaugav, 53 F.3d at 492-93. As stated by the Second

Circuit in Chateaugav, "where the challenged statute requires a person or entity to pay money to the

government, it must be presumed that Congress had no intention of providing compensation for the

deprivation through the Tucker Act." Id. at 493. Otherwise. "[e]very dollar paid pursuant to a statute

would be presumed to generate a dollar of Tucker Act compensation." Id. The Supreme Court

recently applied this doctrine in Eastern Enters., holding that a group of coal operators could bring

a district court takings challenge to a statute requiring them retroactively to fund pension liabilities

based on past contracts. 118 S. Ct. at 2145-46: see also Chateaugav, 53 F.3d at 492-94 (permitting

district court takings challenge to same statute at issue in Eastern Enters.).

The D.C. Circuit's similar holding in Student Loan Mktg. Ass'n controls this case. There.

Sallie Mae sought a declaratory judgment that an "offset fee" assessed.ystatute on certain student

loans was an unconstitutional taking. 104 F.3d at 401. Unlike the statute at issue in Eastern Enters,

and Chateaugav, which required payments to certain pension plans. this statute mandated a direct

transfer of money to the Government. Id. The court held: "[I]n cases involving straightforward

mandates of cash payment to the government, courts may reasonably infer either that Tucker Act
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jurisdiction has been withdrawn or at least that any continued availability does not wipe out equitable

jurisdiction. Accordingly, we reach the merits." d. at 402.

The Government attempts to distinguish Eastern Enters. and Chateaugav in a footnote,

suggesting that the cases are inapplicable because they involved payments to a "privately operated

fund." (Gov't Mem. at 9 n.5). Its brief fails even to mention Student Loan Metg. Ass'n, which not

only is controlling in this jurisdiction but did involve a direct transfer of funds to the Government.

That case is squarely on point, since the Special Assessment Statutes also clearly impose a

"straightforwarftmandate[] of cash payment to the government." 104 F.3d at 402. For this reason,

the Court must reject the Government's attempt to deprive this Court of jurisdiction over PGE's

prospective takings claim.

D. Because this Court has Jurisdiction. the Government's Motion to Transfer this Action to the
CFC Must Be Denied

The Government seeks transfer of this case under 28 U.S.C. § 1631, which permits the Court.

"if it is in the interest of justice." to transfer a matter to the CFC on finding that "there is a want of

jurisdiction." As the above discussion demonstrates, this Court has subject matter jurisdiction over

this case under 28 U.S.C. §§ 1331, 1361. 2201-2202 and sovereign immunity has been waived under

APA § 702. Accordingly, transfer of this action to the CFC under § 163 lis simply unavailable. See

FDIC v. Maco Bancorp. Inc., 125 F.3d 1446, 1447-48 (Fed. Cir. 1997)Tconcluding there was no

appellate jurisdiction to review district court's transfer decision where district court had not first

found that it lacked jurisdiction under § 1631); National Ctr. for Mfg. Sciences v. United States,

114 F.3d 196. 198 (Fed. Cir. 1997) (reversing district court's decision to transfer action to CFC

because district court had subject matter jurisdiction under APA).
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The Government's offensive use of § 1631 against PGE is particularly ironic given that

provision's purpose and pedigree. Congress enacted § 1631 to "enhance citizen access to justice"

by ensuring that "a case mistakenly filed in the wrong court [could] be transferred as though it had

been filed in the transferee court on the date in which it was filed in the transferor court." Alexander

v. Commissioner of Internal Revenue, 825 F.2d 499. 501 (D.C. Cir. 1987) (citations omitted): see

also Jeffrey W. Tayon. The Federal Transfer Statute: 28 U.S.C. § 1631, 29 S. Tex. L. Rev. 189.

197-201 (1987) (statute designed to prevent unfairness from a litigant's choice of a wrong court).

Here. the GoveTrnent cynically invokes the statute, not to safeguard PGE's right to have its case

heard. but to transfer the case to'a forum in which the requested relief is unavailable. Section 1631

was never intended to be abused in this manner. 4

Of course. for the same reason that transferring this case to the CFC is not appropriate under

§ 163 1. the Government's motion to dismiss for lack of subject matter jurisdiction under Fed. R. Civ.

P. 12(b)(l) must also be denied.

2Of course. the Government's resort to § 1631 has an added tactical benefit from its
standpoint. By invoking § 1631 to seek transfer. the Government clearly hopes to obtain a 60-day
stay in this Court under 28 U.S.C. § 1292(d)(4)(B), and perhaps even a further stay pending an
interlocutorn appeal to the Federal Circuit. See 28 U.S.C. § 129.(d)(4)(A)-(BL).,(Gov't Mem. at 2
n.2). Such dilatory tactics by the Government are not to be applauded. In any event. this transparent
ploy should avail the Government nothing, as the CFC action has been stayed pending the outcome
here. or in other cases pending in the Southern District of New York and the CFC.
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IV. CONCLUSION

For the reasons set out above, the Government's motion to dismiss or transfer-should

be denied. This Court has clear jurisdiction to grant declaratory .and injunctive relief on the

constitutional claims raised by the Complaint.
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IN THE UNITED STATES COURT OF FEDERAL CLAIMS

PORTLAND GENERAL ELECTRIC COMPANY, )

et al.,

)
Plaintiffs, )

)
v. ) No. 97-322C

~) (Judge Turner)
THE UNITED STATES,

)
Defendant.

MOTION TO DISMISS

Pursuant to RCFC 12(b), defendant United States of America

respectfully requests that the Court dismiss plaintiffs'

complaint for failure to state a claim upon which relief can be

granted.

STATEMENT OF ISSUES

1. Whether the Energy Policy Act's monetary assessment

takes or breaches any of plaintiffs' contract-based property

rights.

2. Whether the Energy Policy Act's monetary assessment

constitutes a taking within the meaning of the Takings Clause of

the Fifth Amendment to the United States Constitution.

3. Whether the Energy Policy Act's monetary assessment

violates the Due Process Clause of the Fifth Amendment to the

United States Constitution.

STATEMENT OF THE CASE

Plaintiffs, participants in the domestic nuclear utility

industry, commenced this action challenging the monetary

1(2



assessment imposed upon them pursuant to the Energy Policy Act of

1992. This case is one of more than thirty cases seeking relief

similar to that granted by the Court of Federal Claims to another

domestic utility company in Yankee Atomic Electric Co. v. United

States. 33 Fed C1 5Rn (1Q995), wherein the court held that the

special assessment levied pursuant to the Energy Policy Act of

1992 breached Yankee Atomic's prior contracts with the United

States and constituted an unlawful exaction under the Takings

Clause of the Fifth Amendment.

The Court of Appeals for the Federal Circuit subsequently

reversed this opinion, finding no breach of contract and no

constitutional violation. Yankee Atomic v. United States, 112

F.3d 1569 (Fed. Cir. 1997), cert. denied, 118 S. Ct. 2365 (1998).

The Federal Circuit found that Yankee Atomic's contracts (which

are in substance identical to plaintiffs' herein) did not

preclude the special assessment. Id. at 1576-82. The assessment

was not a retroactive price increase. Id. Rather, the

assessment was in the nature of a general tax falling

proportionately on all utilities that benefitted from uranium

enrichment services. Id. Thus, the special assessment did not

breach or otherwise abrogate any contract rights. Id. "Because

the contracts did not contain an unmistakable promise against a

future assessment, Yankee Atomic had no property right (via a

vested contract right) which was subsequently taken by the

assessment." 112 F.3d at 1580 n.8.

The Federal Circuit opinion also rejected Yankee Atomic's
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due process arguments. Yankee Atomic identified two issues as

being raised by the Government's appeal. One related to the

alleged takings. The other involved the Due Process Clause:

2. Whether, in view of Yankee's fixed-price
contract rights, the judgment of the court
below rejecting the government's imposition
of the retroactive per-unit price increase
should also be affirmed as a Due Process
Clause violation?

(Brief for Plaintiff/Cross-Appellant at 2, filed April 16, 1996;

a copy of the relevant part is attached hereto.) Accordingly,

Yankee Atomic devoted an entire section to its due process

argument. (Id. at 38-41.) The court's reversal of the lower

court opinion, of course, evidences its rejection of Yankee

Atomic's due process argument. While the court did not expressly

articulate a due process holding, it did find that the Energy

Policy Act assessment was in the nature of a general tax falling

proportionally on utilities that benefitted from uranium

enrichment services. 112 F.3d at 1576. The court found that the

assessment was similar to at least one other retroactive statute

that is frequently, unsuccessfully challenged as a violation of

the Due Process and Takings Clauses. Id. at 1576 n.6.

Plaintiffs' complaint asserts that the monetary assessments

under the Energy Policy Act of 1992 impose a severe,

disproportionate and extremely retroactive burden in violation of

its property and due process rights. Specifically, plaintiffs'

complaint alleges that the special assessment constitutes (1) an

unlawful taking and/or breach of contract rights;(2) an unlawful
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taking of property rights in violation of the Takings Clause of

the Fifth Amendment; and (3) a violation of due process rights

protected by the Fifth Amendment.

Plaintiffs' complaint specifically relies upon Eastern

Enterprises v. Apfel, 118 S. Ct. 2131 (1998). In Eastern

Enterprises, a divided Supreme Court held that an assessment

under the Coal Industry Retiree Health Benefit Act of 1992 was

unconstitutional as applied to Eastern Enterprises. Application

of the Coal Act to Eastern Enterprises obligated it to pay

premiums to cover health benefits of former employees who had

worked for the company before 1966. Eastern had ceased coal

mining operations in 1965. Four Justices held that the

assessment violated the Takings Clause; one Justice held that the

Takings Clause was inapplicable but that the assessment violated

the Due Process Clause; and four Justices held that the Takings

Clause was inapplicable and that the assessment did not violate

the Due Process Clause. Relying primarily upon the minority view

that a monetary assessment can constitute a taking, plaintiffs

claim that the Energy Policy Act is unconstitutional as applied

to it.

The Energy Policy Act of 1992

In 1992, Congress created a "comprehensive national energy

policy" designed "to implement solutions to our nuclear waste and

uranium enrichment problems." H.R. Rep. No. 102-474, 102d Cong.,

2d Sess. Pt. 1, at 132 (1992). Among those problems was the fact

that existing uranium enrichment plants, which the Department of
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Energy ("DOE") had used to provide enrichment services to

domestic utility companies since the 1950s, needed to be

decontaminated and decommissioned. Domestic utility companies

were significant customers of the Government's uranium enrichment

services.

Estimates prepared at the direction of DOE indicated that

the total cost of this clean-up could exceed $20 billion over 40

years. The General Accounting Office calculated that about $500

million per year, indexed to inflation, would be required to meet

these estimates. H.R. Rep. No. 102-474, 102d Cong., 2d Sess.,

Pt. VIII, at 77 (1992), reprinted in 1992 U.S.C.C.A.N. 2282,

2295.

DOE proposed to Congress that clean-up of the enrichment

facilities be financed though revenues derived from the current

and future enrichment contracts as well as a tax on electricity

generated in the future by each domestic nuclear power reactor.

The utility industry criticized this proposal as inequitable

primarily because it imposed the entire cost of the clean-up on

domestic utilities. H.R. Rep. No. 102-474, 102d Cong., 2d Sess.,

Pt. I, at 144-45 (1992), reprinted in 1992 U.S.C.C.A.N. 1954,

1967-68.

The House Energy and Commerce Committee abandoned the idea

of such a tax and proposed instead the creation of a fund to

consist of deposits in the amount of $500 million per year

derived primarily from payments made by the new United States

Enrichment Services Corporation and foreign utilities that had
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also purchased enrichment services from the Government. If these

sources proved insufficient, domestic utilities could be required

to make up the shortfall by a special assessment based on the

percentage of uranium enrichment services they had purchased in

the past. The das myients were to continue untilsufficient

funds had been collected to clean up the plants.

Testifying before the House Ways and Means Committee,

representatives of domestic nuclear utilities expressed their

willingness to help fund the clean-up effort but asserted that "a

fair program must specify realistic and equitable ratepayer

allocation, and establish a cap to protect ratepayers from being

assessed more than a fair share." Comprehensive National Energy

Pclicy Act: Hearings Before the House Comm. on Ways and Means,

102d Cong., 2d Sess. 181 (1992). With these goals in mind, the

utility company representatives expressed their approval of a

$2.5 billion special assessment on those domestic utilities that

had purchased the contaminating uranium enrichment services, but

suggested that the term of the special assessment be limited to

15 years or the time necessary to collect $2.5 billion, whichever

came first. Id. at 178-83. Supporters of that proposal included

Commonwealth Edison Company, Southern California Edison Company,

the American Nuclear Energy council, and the Edison Electric

Institute. Id.

The House Ways and Means Committee concluded that it was

"important to provide more certainty to taxpayers regarding

contributions to the [clean-up] Fund." Accordingly, it agreed to
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the utility industry suggestion that the special assessment be

limited to $2.5 billion or 15 years. H.R. Rep. No. 102-474, 102d

Cong., 2d Sess., Pt. VI, at 28 (1992), reprinted in 1992

U.S.C.C.A.N. 2232, 2239.

As eventually enacted, the Energy Policy Act of 1992, Pub.

L. No. 102-486, § 1031, 106 Stat. 2953-54, codified at 42 U.S.C.

§§ 2297g and 2297g-1, added sections 1801 and 1802 to the Atomic

Energy Act of 1954 which establish a Uranium Enrichment

Decontamination and Decommissioning Fund to accumulate the funds

necessary for the cleanup of the uranium enrichment facilities.

The Fund is derived primarily from congressional appropriations,

supplemented by a limited annual special assessment collected

from the utility companies that purchased and used the

contaminating uranium enrichment services. The determination of

the utilities to be assessed, and the amount to be assessed from

each, depends upon the share of the uranium enrichment services

that each utility purchased and did not resell. Thus, for

example, if a utility had purchased five percent of the

contaminating uranium enrichment services, that utility would be

assessed five percent of the annual special assessment, unless

the utility had later resold the services, in which case the

services would be counted toward the purchasing utility's pro

rata share and deducted from the selling utility's share. 42

U.S.C. 2297g-l(c). The special assessment terminates after the

earlier of 15 years or the collection of $2.25 billion. 42

U.S.C. 2297g-l(e). Each utility that is subject to the
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assessment is authorized to count the assessed amounts as a

"necessary and reasonable current cost of fuel," which is thus

"fully recoverable in rates * * * in the same manner as the

utility's other fuel cost." 42 U.S.C. 2297g-l(g).

ARGUMENT

Plaintiffs' complaint represents a futile attempt to survive

the Federal Circuit's determination in Yankee Atomic that a

special assessment under the Energy Policy Act of 1992 did not

breach or otherwise abrogate any of the plaintiffs' contract

rights, and that the assessment did not unconstitutionally "take"

any protected property right. 112 F.3d at 1576-82. Plaintiffs'

complaint instead asserts that the monetary assessment itself

constitutes an unconstitutional taking. This assertion flies in

the face of valid and binding Federal Circuit and Supreme Court

precedent that a requirement to pay money is not a taking of

property within the meaning of the Fifth Amendment.

Plaintiffs base their "taking" argument on the minority view

in the plurality opinion of Eastern Enterprises v. Apfel, 118 S.

Ct. 2131 (1998), wherein four justices deemed a different type of

monetary assessment under the Coal Industry Retiree Health

Benefit Act to constitute an unconstitutional taking. As

discussed below, Eastern Enterprises is inapposite, limited to

its facts, and, by virtue of its fragmented parts, only binding

in its specific result - holding the Coal Act assessment

unconstitutional as applied to Eastern Enterprises.
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Moreover, plaintiffs proffer a different property right, not

a fundamentally different cause of action than that presented in

Yankee Atomic. Plaintiffs' arguments regarding the

constitutionality of the Energy Policy Act assessment are not

.entirely new. That is, whLther the assessment constituted a

taking or a due process violation was actually at issue in Yankee

Atomic. The retroactive nature of the assessment was at issue.

The Federal Circuit rejected those taking and due process

arguments. Absent some new result required by plaintiffs' focus

on a different property right, this Court is bound by the Federal

Circuit's findings in Yankee Atomic.

I. PLAINTIFFS' TAKING AND/OR BREACH OF CONTRACT-BASED RIGHTS

ALLEGATION HAS BEEN EXPRESSLY REJECTED BY THE FEDERAL

CIRCUIT

In Count I of its complaint, plaintiffs assert, ostensibly

for protective purposes, that the special assessments imposed by

the Energy Policy Act constitute a taking and/or breach of

plaintiffs' contract-based rights. This issue was unquestionably

resolved by the Federal Circuit's ruling in Yankee Atomic. There

the court noted that '(r]egardless of whether the situation is

characterized as a breach of contract, an unlawful taking, or an

unlawful exaction, the arguments stem from Yankee Atomic's prior

contracts with the Government." 112 F.3d at 1573 n.2. Yankee

Atomic's contracts, which are in substance identical to

plaintiffs' contracts, did not preclude the special assessment.

Id. at 1576-82. The Federal Circuit specifically found that the
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assessment was not a retroactive price increase. Id. Rather,

the assessment was in the nature of a general tax falling

proportionately on all utilities that benefitted from uranium

enrichment services. Id. Thus, the special assessment did not

breach or otherwise abrogate any contract rights. Id.

As plaintiffs apparently agree, this Court is bound by the

Federal Circuit's rejection of their argument. See, e.g.,

Compliance Corp v. United States, 22 C1. Ct. 193, 204-05 n.9

(1990)(decisions of the Federal Circuit are binding on the Claims

Court), aff'd, 960 F.2d 157 (Fed. Cir. 1992). Accordingly, the

Court should dismiss Count I of plaintiffs' complaint.

II. THE FEDERAL CIRCUIT'S CONCLUSION THAT THE ENERGY POLICY
ACT ASSESSMENT IS CONSTITUTIONAL BINDS THIS COURT

Plaintiffs' constitutional claims fail as a matter of law

because, as determined by the Federal Circuit in Yankee Atomic,

the Energy Policy Act's special assessment targeted companies

that used and benefitted from the'Government's uranium enrichment

services and falls proportionally on utilities that benefitted

from those services. 112 F.3d at 1575-76. As such, Congress

acted in a rational manner in imposing this assessment and fairly

spread cleanup costs among those benefitting from uranium

enrichment services.

As is often noted in cases of this sort, a party challenging

governmental action as unconstitutional bears a substantial

burden. See. e.g., United States v. Sperry Corp., 493 U.S. 52,

60 (1989). Government regulation often "curtails some potential

- 0-



for the use-or economic exploitation of private property," Andrus

v. Allard, 444 U.S. 51, 65 (1979), and "not every destruction or

injury to property by governmental action has been held to be a

'taking' in the constitutional sense," Armstrong v. United

States. 364 U C 4nf q a n --(196 process foi -vdluacing

constitutionality involves an examination of. the "justice and

fairness" of the governmental action. See Andrus 444 U.S. at 65.

The Federal Circuit has made such an examination, and has

concluded that the Energy Policy Act assessment is similar to

other assessments that have been upheld against taking and due

process challenges. See Yankee Atomic, 112 F.3d at 1576 n.6.

In Yankee Atomic, the Federal Circuit noted that the Energy

Policy Act assessment is designed to spread the costs associated

with contamination on all domestic utilities that used the

Government Services. Id. at 1575-76, 1580-82. Thus, it is not

unlike other instances where Congress enacted legislation to

spread societal costs. Id. at 1576 n.6. The Court referred to

litigation involving the costs of cleaning up hazardous waste

under the Comprehensive Environmental Response, Compensation, and

Liability Act of 1980 (CERCLA), 42 U.S.C. § 9601 et seq. (1994),

and noted that the defendants in those cases frequently

challenged the retroactive application of CERCLA as a violation

of their due process rights and as an unconstitutional taking.

Id. "The courts, however, have rejected those arguments." Id.

(citing United States v. Northeastern Pharmaceutical & Chemical

Co., 810 F.2d 726, 734 (8th Cir. 1986)(rejecting due process
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challenge because "Congress acted in a rational manner in

imposing liability for the cost of cleaning up such sites upon

those parties who created and profited from the sites and upon

the chemical industry as a whole"), cert. denied, 484 U.S. 848

(1987) .

Any assertion by plaintiffs that the Federal Circuit did not

address constitutional contentions in Yankee Atomic is false. On

appeal, Yankee Atomic argued both taking and due process bases

for affirming the Court of Federal Claims. (Brief for

Plaintiff/Cross-Appellant at 2, 38-41, filed April 16, 1996.)

The Federal Circuit obviously rejected these arguments. The

Federal Circuit resolved those issues by concluding that the

Energy Policy Act assessment is similar to other constitutionally

permissible legislation, and this Court is bound by that

conclusion. See George v. United States, 30 Fed. C1. 371, 375-

77 (1994), aff'd, 90 F.3d 473 (1995).

III. THE EASTERN ENTERPRISES DECISION IS NOT DISPOSITIVE
OF THE ISSUES IN THIS CASE

Referring to the Supreme Court's recent plurality opinion in

Eastern Enterprises v. Apfel, 118 S. Ct. 2131 (1998), plaintiffs

assert taking and due process violations based upon the allegedly

severe, disproportionate, and extremely retroactive burden

imposed by the Energy Policy Act assessment. (Compl. ¶¶ 1, 3.)

Plaintiffs' reliance upon Eastern Enterprises is misplaced.

Eastern Enterprises is a plurality opinion. A plurality

opinion represents "one of the fragmented opinion cases" in which
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the justices adopted "three distinct approaches" to the question

presented, "none of which enjoys the support of five justices."

King v. Palmer, 950 F.2d 771, 782 (D.C. Cir. 1991) (en banc); see

also Association of Bituminous Contractors. Inc. v. Apfel, 156

F.3d 1249, lR-55(DC. r Cir. lo n -In EastI., fluui Justices

(Justice O'Connor, joined by Chief Justice Rehnquist, Justice

Scalia, and Justice Thomas) concluded that the Coal Act as

applied to Eastern violated the Takings Clause, but expressly

declined to decide Eastern's due process claim. Id. at 2146-53.

Justice Kennedy concurred in the judgment holding the Coal Act

unconstitutional because he thought its application to Eastern

violated "settled due process principles," but he dissented from

the plurality's Takings analysis." Id. at 2154-60 (Kennedy, J.,

concurring in the judgment and dissenting in part)(reasoning that

general imposition of liability unrelated to a specific interest

in property cannot constitute a taking). The four remaining

Justices (Justice Breyer, joined by Justices Steven, Souter, and

Ginsburg) agreed with Justice Kennedy that the Takings Clause

does not apply, and also concluded that the Coal Act as applied

to Eastern did not violate substantive due process. Id. at 2161-

68 (Breyer, J., dissenting).

Under these circumstances, none of the three Eastern

opinions can be viewed as representing the "controlling legal

holding" of the case. See King v. Palmer, 950 F.2d at 784;

Association of Bituminous Contractors. Inc. v. Apfel, 156 F.3d at

1253-55. Instead, only the result of Eastern is binding, and the
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Coal Act should be held unconstitutional only as applied to

companies that are substantially identical to Eastern. The

instant case is factually distinguishable from Eastern.

Eastern Enterprises, as a coal operator, signed collective

bLcdryiing agreements, in ertect between 1947 and 1964, that

provided certain health care benefits to employees. Eastern

Enterprises, 118 S. Ct. at 2142-43. Eastern ceased coal mining

operations in 1965, transferring its coal-related operations and

its liabilities for payments to benefit plans to another company.

Id. The Coal Industry Retiree Health Benefit Act of 1992 ("Coal

Act"), however, obligated Eastern to pay premiums to a "Combined

Fund" created to cover the health care benefits for retirees from

the coal industry. 26 U.S.C. § 9706(a) (3); Eastern, 118 S. Ct.

at 2143. As a result of the Coal Act assessment, Eastern was

required to pay premiums for more than 1,000 retired miners who

had worked for the company before 1966.

The purpose of the Coal Act was to stabilize benefit plan

funding and to provide lifetime health care benefits for retirees

as promised in their collective bargaining agreements. Id. at

2142, 2149-52. Eastern, however, had made no such promises.

Only the post-1965 collective bargaining agreements, to which

Eastern was not a signatory, expressly referenced health benefits

for retirees. Id. at 2139-40, 2149-52. Only the post-1965.

agreements contained the industry-wide agreements to fund

lifetime benefits that arguably served as a basis for the Coal

Act. Id. Eastern's liability under the act bore no relation to
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its experience under the benefit plans. Thus, the plurality held

that the assessment as applied to Eastern was unconstitutional

because it imposed a severe, disproportionate, and extremely

retroactive burden on Eastern that was unrelated to any

UII1IIumintllintL made by Eastern. l,. at 2153.

In contrast, the Energy Policy Act assessment is not

premised upon any promise made by plaintiffs. Indeed, plaintiffs

assert the assessment runs counter to their contracts with the

Government. As determined in Yankee Atomic, however, the

assessment did not abrogate any of plaintiffs' contract-based

rights, and thus does not upset long-settled transactions.

Neither is the Energy Policy Act assessment disproportionate to

plaintiffs' participation in or usage of the Government's uranium

enrichment services. Rather, the assessment directly relates to

the proportion of domestic utility enrichment services used by

plaintiffs.

The Supreme Court plurality's concerns in Eastern were in

part related to their belief that the Coal Act assessment upset

long-settled commercial transactions, and imposed a

disproportionate burden on those subject to the assessment.

Review of the Federal Circuit's opinion in Yankee Atomic reveals

the court found that the Energy Policy Act assessment did not

breach, upset, or impair long-settled commercial transactions.

112 F.3d at 1576-80. Neither did the assessment impose a

disproportionate burden on those subject to the assessment. Id.

To find Eastern dispositive, this Court must disregard the
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Federal Circuit's findings in Yankee Atomic. Of course, this

Court is simply not free to do that.

IV. THE ENERGY POLICY ACT ASSESSMENT DOES NOT EFFECT A
TAKING OF PROPERTY WITHIN THE MEANING OF THE FIFTH

AMENDMENT

Count II of plaintiffs' complaint alleges that the Energy

Policy Act's special assessment effects an unconstitutional

taking of plaintiffs' property rights, and the government is

liable to plaintiffs for just compensation. "A 'taking' occurs

when the government exercises its proper contract, property or

regulatory power to control property or rights which it does not

acquire through purchase." Torres v. United States, 15 C1. Ct.

212, 215 (1988). No such taking has occurred here. Plaintiffs

have been required to pay money. They seek the return of that

money, not "just compensation." Application of "takings" case

law to the special assessment demonstrates that the assessment is

a proper exercise of governmental power.

A. The Takings Clause Does Not Apply When
Government Orders Payment of Money

The Takings clause of the Fifth Amendment guarantees that

private property shall not be taken for public use without just

compensation. This provision was "designed to bar [the]

Government from forcing some people alone to bear the public

burdens which, in all fairness and justice, should be borne by

the public as a whole." Armstrong v. United States, 364 U.S. 40,

49 (1960). "As its language indicates, . . [the Takings Clause]

-16-



does not prohibit the taking of private property, but instead

places a condition on the exercise that power." First English

Evanaelical Lutheran Church of Glendale v. County of Los Angeles,

482 U.S. 304, 314 (1987). The core concern lies not with

preventing arbitral y UL unfizL gyveirnment action, but with

providing compensation for legitimate government action that

takes "private property" to serve the public good. Id.

'Requiring money to be spent is not a taking of property."

Atlas Corporation v. United States, 895 F.2d 745, 756 (Fed.

Cir.)(citing United States v. Sperry Corp., 493 U.S. 52, 62 n.9

(1989)), cert. denied, 498 U.S. 811 (1990); see also Branch v.

United States, 69 F.3d 1571, 1576-77 (Fed. Cir. 1995)(even though

taxes and special municipal assessments indisputably "take"

money, assessments of that kind are not treated as per se takings

under the Fifth Amendment); Meriden Trust & Safe Deposit Co. v.

Federal Deposit Ins. Corp., 62 F.3d 449, 455 n.2 (2d Cir.

1995)(per se takings analysis inapplicable to congressional

imposition of monetary liability); cf. Webb's Fabulous

Pharmacies. Inc. v. Beckwith, 449 U.S. 155, 163 (1980)(state

appropriation of the interest on a fund deposited into court held

to be a taking only after court concluded that there was not "any

reasonable basis to sustain the taking of the interest").

In Atlas, which is quite similar to this case, the Federal

Circuit considered breach of contract and takings claims raised

by companies that had contracted with the Government to provide

uranium ore for prices specified in various production contracts.
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895 F.2d at 749. Congress had passed legislation that suddenly

imposed upon those contractors massive costs necessary to

stabilize and decommission the existing uranium mill sites. The

contractors sought recovery of the costs associated with

complying with these new rqlluirement-s which had not been

mentioned in their completed contracts with the Government. The

companies argued that their fixed price contracts with the United

States had been designed to reimburse them for all reasonable

costs associated with the production of uranium and thorium

concentrate. Id. at 749-56. The Federal Circuit rejected those

claims for a variety of reasons, including an express finding

that the plaintiffs had not alleged a physical taking of any of

their property. Id. at 756-. The complaint alleged "only that

[plaintiffs] will be required to spend sums of money for

reclamation of tailing and mill decommissioning." Id.

Similarly, in United States v. Sperry Corp., 493 U.S. 52, 62

n.9 (1989), the Supreme Court determined that a deduction of.a

tribunal user fee from a settlement award was not a physical

occupation requiring just compensation. As the Court reasoned,

[i]t is artificial to view deductions of a
percentage of a monetary award as physical
appropriations of property. Unlike real or
personal property, money is fungible. No
special constitutional importance attaches to
the fact that the Government deducted its
charge directly from the award rather than
requiring Sperry to pay it separately. If
the deduction in this case were a physical
occupation requiring just compensation, so
would be any fee for services, including a
filing fee that must be paid in advance.
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Id- This ruling is consistent with the policy that, as long as

regulations do not require some manner of physical occupation,

they will be analyzed under the multi-factor inquiry generally

applicable to nonpossessory governmental activity. See Loretto

v. Teleprompter Manhattan CATV Cupm., 458 U.S. 419, 440

(1982) (citing Penn Central Transportation Co. v. New York City,

438 U.S. 104 (1978)).

Plaintiffs, however, simply assert a taking of their

"property," presumably referring to the monetary assessments

paid, and its "property rights," presumably referring to its

rights to this money. This novel view that a governmental

assessment of money, in and of itself, can constitute a taking is

based upon the minority view in the Eastern Enterprises plurality

opinion.

Until the plurality decision in Eastern Enterprises, one

constant limitation in regulatory taking analysis has been that a

specific property right or interest has been at stake. Eastern

Enterprises, 118 S. Ct. at 2155 (Kennedy, J., dissenting). "The
\

plurality's opinion disregards this requirement and, by removing

this constant characteristic from takings analysis, would expand

an already difficult and uncertain rule to a vast category of

cases not deemed, in our law, to implicate the Takings Clause."

Id. Justice Kennedy concluded that "[t]o call this sort of

governmental action a taking as a matter of constitutional

interpretation is both imprecise and, with all due respect,

unwise." Id. at 2154.
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Justice Breyer, joined in his dissent by three Justices,

agreed with Justice Kennedy that the Takings Clause did not

apply. "This case involves, not an interest in physical or

intellectual property, but an ordinary liability to pay money,

and not to the Government, but to third parties." Id. at 2161-62

(Breyer, J., dissenting).

Thus, five of the nine Justices found the Takings Clause not

to apply when the Government simply orders the payment of money.

Until such time as a majority of the Supreme Court agrees on this

issue, the novel application of the Takings Clause by four

Justices is simply insufficient to overturn valid and binding

Federal Circuit precedent against employing the Takings Clause in

this manner. See Association of Bituminous Contractors. Inc. v.

Apfel, 156 F.3d at 1253-55; King v. Palmer, 950 F.2d at 784.

B. The Assessment Does Not Constitute a

Regulatory Taking

A taking by regulation (or, as appropriate, legislation) may

occur if the government, by placing burdens on property owners,

goes "too far" in interfering with rights incident to property

ownership. Pennsylvania Coal Co. v. Mahon, 260 U.S. 393,415

(1922). The Energy Policy Act assessment simply does not

interfere with any right incident to property ownership.

Nevertheless, analysis of the assessment under regulatory taking

case law reveals that the assessment is constitutionally

permissible.

The Energy Policy Act assessment is quite similar to other
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legislation that the courts have found not to effect a regulatory

taking. For example, in Connolly v. Pension Benefit Guar. Corp.,

475 U.S. 211 (1986), the Supreme Court reviewed a challenge to

legislation that required employers withdrawing from a

multiemnplnyer pension plan to pay a fixed debt to the p 1lCi

amounting to the employer's proportionate share of the plan's

unfunded vested benefits. The Court acknowledged that these

withdrawal liability provisions "permanently deprived" employers

of the "assets necessary to satisfy [their] statutory

obligation." 475 U.S. at 222. Nonetheless, the Court rejected a

Takings clause challenge to the withdrawal liability provisions,

and explained that the fact that a statute requires the payment

of a large amount of money or imposes a "real" and "not

insubstantial" "debt that the employer must satisfy" does not mean

that the statute effects a "taking." Id. Accord Concrete Pipe &

Products of Calif.. Inc. v. Construction Laborers Pension Trust

for S. Calif., 508 U.S. 602, 641-43 (1993) (rejecting taking

challenge to employer withdrawal liability provisions brought by

employer whose withdrawal liability equaled "46% of shareholder

equity").

As the Supreme Court explained, "[i]n the course of

regulating commercial and other human affairs, Congress routinely

creates burdens for some that directly benefit others."

Connolly, 475 U.S. at 223. "Given the propriety of the

governmental power to regulate, it cannot be said that the Taking

Clause is violated whenever legislation requires one person to
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use his or her assets for the benefit of another." Id.

Legislation readjusting rights and burdens is not unlawful solely

because it upsets otherwise settled expectations. Id. (citing

Usery v. Turner Elkhorn Mining Co., 428 U.S. 1, 15-16 (1976)).

"This is true even though the effect of the legislation is to

impose a new duty or liability based on past acts." Usery v.

Turner Elkhorn Mining Co., 428 U.S. at 15-16. The Supreme Court

has upheld numerous statutory provisions even though they upset

settled expectations based on prior contracts, and impose a new

duty or liability based on past acts. See, e.g., Concrete Pipe &

Products of Calif.. Inc. v. Construction Laborers Pension trust

for S. Calif., 508 U.S. 602 (1993).

Congress's action here in assigning liability to plaintiffs

and other domestic utilities that participated in the uranium

enrichment field is plainly permissible. The Supreme Court has

made clear that "[i]t is surely proper for Congress to legislate

retrospectively to ensure that costs of a program are borne by

the entire class of persons that Congress rationally believes

should bear them." United States v. Sperry Corp., 493 U.S. at

65; Accord United States v. Monsanto Corp., 858 F.2d 160, 173-74

(4th Cir. 1988), cert. denied, 490 U.S. 1106 (1989)(upholding

assignment liability to industry for cleanup costs under CERCLA);

United States v. Northeastern Pharmaceutical and Chemical Co.,

810 F.2d 726, 734 (8th Cir. 1986), cert. denied, 484 U.S. 848

(1987)(same); Washington Star Co. v. International Topographical

Union Negotiated Pension Plan, 729 F.2d 1502, 1510-11 (D.C. Cir.
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1984)

The fundamental question is whether the Energy Policy Act

assessment is unfair or unjust. It is not. Here, Congress is

assigning a portion of cleanup costs to the domestic utility

indusLty based on the domestic utility industry's use oft

government uranium enrichment services.- As the Supreme Court

has stated, a governmental body has an obvious interest in making

those who specifically benefit from its services pay the costs.

United States v. Sperry Corp., 493 U.S. at 63 (citing

Massachusetts v. United States, 435 U.S. 444, 462 (1978)).

plaintiffs' assessment is directly proportional to their usage of

domestic utility uranium enrichment services. To arrive at this

proportion, of course, Congress had to look back over the course

of years that it provided such services. It was rational, and

fair, for Congress to consider the totality of circumstances; to

consider the participants in the industry when dealing with an

industry-wide problem - and to consider those benefitting from

the fruits of industrial activity when deciding who should bear

the burden of correcting the problem.

The imposition of liability for the remediation of

YJ Foreign utility usage is excluded from this calculation and
in no way increases or otherwise affects plaintiffs' proportion
of domestic utility usage. In fact, foreign utility usage, as
part of the total against which the domestic percentage is
calculated, serves to limit the percentage of domestic utility
industry liability to its percentage of usage. In any event, the
failure to impose an assessment on foreign utilities does not
render plaintiffs' allocation disproportionate. Neither
plaintiffs nor any other domestic utility is being assessed for
foreign utility usage.
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contamination bred in the past is justified as a rational measure

to spread the costs of remediation to those who have profited

from the fruits of government uranium enrichment services. See

Usery v. Turner Elkhorn Mining Co., 428 U.S. at 18 (the

-imposition of liability fu Lthe effects of disabilities bred in

the past is justified as a rational measure to spread the costs

of the employees disabilities to those who have profited from the

fruits of their labor). This. is true even if the effect of the

legislation is to impose a new duty or liability based on past

acts. Id. at 16.

V. THE ASSESSMENT DOES NOT VIOLATE SUBSTANTIVE DUE PROCESS

As were its takings arguments, plaintiffs' due process

arguments are without merit. The Due Process Clause provides

that no person shall be "deprive[d] .. of life, liberty, or

property, without due process of law. U.S. Const. Amend. XIV,

§1. It safeguards citizens from arbitrary or irrational

decisions. Thus, to succeed, plaintiffs must establish that

their liability under the Energy Policy Act is arbitrary and

irrational. Usery v. Turner Elkhorn Mining Co., 428 U.S. at 15.

The allegations of its complaint fail to do so as a matter of

law.

Plaintiffs' assertion that the special assessment is

unconstitutional because it imposes financial obligations upon

entities that are not responsible for the problem underlying the

legislation, or because it is based upon conduct excessively far
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into the past, are without merit. It is "well established that

legislative Acts adjusting the burdens and benefits of economic

life come to the Court with a presumption of constitutionality,

and that the burden is on one complaining of a due process

violation to establish that the ]QgiC-1atire has acted in an

arbitrary and irrational way." Usery v. Turner Elkhorn Mining

Co., 428 U.S. at 15. That presumption is not overcome by the

mere fact that legislation has "upset[] otherwise settled

expectations," or that "the effect of the legislation is to

impose a new duty or liability based on past acts." Id. at 16.

As long as the legislation's retrospective aspects are supported

by separate rational justifications, a statute's retroactivity

does not implicate due process concerns.

In enacting the Energy Policy Act, Congress rationally

concluded that the cost of decontaminating and decommissioning

the uranium enrichment plants that had supplied enrichment

services to domestic utilities since the 1950s should be shared

by all of the participants in the relevant market, including the

government and those utilities that used the enriched uranium to

produce electricity for their retail customers. Pursuant to the

Act, the government pays more than 68% of the total

decontamination and decommissioning expense. 42 U.S.C. 2297g-1.

Moreover, unlike the government's contribution under the Act, the

utilities' contribution is subject to an annual cap, 42 U.S.C.

2297g-1(c), and an aggregate cap, 42 U.S.C. 2297g-l(e). That

approach was supported by representatives of the domestic nuclear
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utility industry, including an association of which petitioner

was a member. See Comprehensive National Energy Policy Act:

Hearing Before the House Comm. on Ways and Means, 102d Cong., 2d

Sess. 178-83 (1992).

Under these circumstances, it cannot be said that Congress

acted arbitrarily and irrationally in requiring that those using

and benefitting from the Government's uranium enrichment

facilities, like plaintiffs, make pro rata contributions toward

the cost of closing and decontaminating those facilities.

Plaintiffs' complaint presents nothing that overcomes the Energy

Policy Act's presumption of constitutionality or justifies any

second-guessing of Congress's policy judgment. The fact that the

DOE once used fixed-price contracts to sell enrichment services

to plaintiffs simply has no bearing on the issue of whether

Congress had a rational basis for deciding to spread the cost of

the decontamination and decommissioning among the participants in

the transactions that necessitated those expenses.

In United States v. Carlton, 512 U.S. 26 (1994), the Court

upheld retroactive application of the federal estate tax. While

there the retroactive application was only slightly greater than

a year, the Court stated:

The due process standard to be applied to tax
statutes with retroactive effect, therefore, is the
same as that generally applicable to retroactive
economic legislation:

"Provided that the retroactive application of a
statute is supported by a legitimate legislative
purpose furthered by rational means, judgments about
the wisdom of such legislation remain within the
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exclusive province of the legislative and executive
branches .

"To be sure, . .retroactive legislation does
have to meet a burden not faced by legislation that has
only future effects . . . 'The retroactive aspects of
legislation, as well as the prospective aspects, must
meet the test of due process, and the justifications
fo-r the latter may not suffice for the forme . . .-
But that burden is met simply by showing that the
retroactive application of the legislation is itself
justified by a rational legislative purpose."

512 U.S. at 30-31 [citations omitted]. Here, the special

assessment was supported by the industry itself -- as a way of

apportioning the tax on the basis of services rendered. See,

e.g., Comprehensive National Energy Policy Act: Hearings Before

the House Comm. on Ways and Means, 102d Cong., 2d Sess. 181

(1992). This effort at fairness proposed by the entities to be

taxed is clearly a sufficient "rational legislative purpose."

CONCLUSION

For the foregoing reasons, defendant United States of

America respectfully requests that the Court dismiss plaintiffs'

complaint.

Respectfully submitted,

FRANK W. HUNGER
Assistant Attorney General

J. CHRISTOPHER KOHN
Director
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Department of Energy C
Washington, DC 20585

October 30, 1996

Honorable Elizabeth A. Moler, Chair
Federal Energy Regulatory Commission
Office of the Chair
Room 11A
888 First Street, N.E.
Washington, D.C. 20426

Dear Chair Moler:

On October 29, 1996, Secretary O'Leary signed Delegation Order No 0204-163, which delegated
and assigned to the Federal Energy Regulatory Commission (Commission) authority to carry out
functions vested in the Secretary to regulate access to, and the rates, terms and conditions for,
transmission services over facilities owned, controlled, or operated by the El Paso Electric
Company (EPE) and covered by Presidential Permits PP48-3 and PP-92.

This authority is delegated to the Commission for the purpose of authorizing the Commission to
take any actions necessary to effectuate open access transmission over the United States portion of
EPE's electric transmission lines connecting the Diablo and Ascarat6 substations in the United
States with the Insurgentes and Riverena substations in Mexico.

Copies of the Delegation Order and the Federal Register notice of its issuance are enclosed. The
delegation is effective upon publication, which is expected to be on Friday, November 1.

Sincerely,

Robert R. Nordhaus
General Counsel

Enclosures

cc: Commissioner Vicky A. Bailey
Commissioner James J. Hoecke
Commissioner William L. Massey
Commissioner Donald F. Santa, Jr.

Printed with soy ink on recycled paper
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DEPARTMENT OF ENERGY

OFFICE OF THE SECRETARY

FEDERAL ENERGY REGULATORY COMMISSION
:'3....TO C' ;TA~ti AiHORI.AiONS TO E-POK IU&-Fl-;llY-

AND CONSTRUCT AND OPERATE RELATED FACILITIES.

AGENCY: Department of Energy

ACTION: Notice of Delegation and Assignment

SUMMARY: Notice is hereby given of the delegation and assignment by the Secretary of Energy

to the-Federal Energy Regulatory Commission of the authority to carry out functions vested in the

Secrtary relating to certain authorizations issued by the Secretary to construct, operate, maintain

or connect border transmission facilities and to transmit electriity to a foreign country.

EFFECTIVE DATE: [date of publication]

FOR FURTlER INFORMATION CONTACT: Anthony J. Como, Department of Energy, Office

of Fossil Energy. Telephone: (202) 586-9624.

SUPPLEMENTARY INFORMATION:

The Secretary of Energy (Seretay) has the authorityunder.the Department of Energy

Organization Act (DOE Act)(Pub. L 95-91) to approve or disapprove applications to trasmit
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electricity to a foreign country pursuant to section 202(e) of the Federal Power Act (16 U.S.C.

824a(e)). Moreover, the Secretary has the authority to approve or disapprove applications to

construct, operate, maintain, or connect transmission facilities at the border between the United

States and a foreign country pursuant to Executive Order 10485 as amended by Executive Order

12038.

Both of these finctions were originay vested in the Federal Power Commission.

Subsection 301(b) of the DOE Ac trnsferred to, and vested i the Secretary all the fiuctions of

the Federal Power Commision not specifically vested by the DOE Act in the Federal Energy

Rigulatory Commission (Commission). Sections 401-407. 503, and 504 ofthe DOE Act set

forth thejurisdiction and authorityof the Commission, an independent bodywithin the

Department of Energy (DOE). The Federal Power Commission's functions with respect to

transission of electricity to a foreign country and transmission ficilities at the border were not

specifically vested in the Commission. Furthermore, subsection 402(f) of the DOE Act provides

that no function vested in the Commission which regulates the export or import of electricity shall

be within the jurisdiction of the Commission unless the Secretary assigns such a function to the

-Commission.

As a general matter, section 642 of the DOE Act permits the Secty to delegate any of

the Secretarys functions to any officer or employee of the Department the Secrlary may

deigate induding the Co ison. More specifically, the Secetays authority to regulate

exports of eletricity may be asned in whole or inpart to the Commsson under subsecons

402(e) and (f) of the DOE Act, after public notice ofthe assignment.



Pursuant to these provisions of the DOE Act, public notice is hereby given that the

Secretary delegates and assigns to.the Commission the authority to carry out certain functions

vested in the Secretary. The assignment is in the form of a delegation.

The Commission, on October 4, 1996, issued an order in FERC Docket No. EL96-74-000

responding to a request from Enron Power Marketing, Inc. (EPI1) for transmission access across

transmission facilities of El Paso Electric Company (EPE). In that order, the Commission

required EPE to comply with its open access tariff by providing EPMI with transmission service .

from EPMTs designated points of receipt on EPEs transmission system to EPE's Diablo and. -

-Ascarate substations near the United States-Mexico border. The Commission further concluded

that the Secretary has the jurisdiction, under section 202(e) of the Federal Power Act (FPA) and

under the Executive Orders authorizing issuance of Presidential Permits:for construction,

operation, maintenance or connection of border facilities, to act on requests for transmission

access over the U.S. portion of the lines connecting the Diablo and Ascarate substations in the

United States with the Insurgentes and Riverena.substations in Mexico,

In its Order No. 888,the Commission requird open and comparable transmission access

across the transison ines of public utilities in order to promote competition. The

Commission's October 4 order found agap in the Commission's authority to require open access

directly to the border of the United States with Mexico. As a mater of policy, the Department

strongly supports the emergence of a more compeitive wholesale eiecticity market and considers

open and comparable transmission access acritical factor in creating andsustaining a competitive

- market, and thus the Department supports the Commission's policy in this area. Because the



Commission, under its current jurisdiction, regulates transmission access and the rates, terms and

.conditions of transmission service for most of the transmission facilities owned by EPE, and to

permit'uniform implementation of the Commission's open access policy, the Department has

concluded that the Commission is the most appropriate agency to address the transmission access

and related regulatory issues with respect to the EPE border facilities. Accordingly, the Secretary

is delegating to the Commission her authority under the Federal Power Act and Executive Order

10485, as amended by Executive Order 12038, to modify or condition EPEs Presidential Permits

for its border facilities (DOE Docket No. PP48-3 and PP-92) or EPEs authorization to export.

(DOE Docket No. EA48-I) or bothto provide for third-party access to transmission service over

the facilities covered by the Presidential Permits, and to regulate the rates, terms and conditions

for such service. Specifically, the delegation order authorizes'theCommission to impose terms

and conditions, and to issue such supplemental orders, as the Commission deems necessary and

appropriate in the following DOE dockets:

El Paso Electric Company

DOE Docket No. PP-48-3 - Presidential Permit

DOE Docket No. PP-92 - Presidential Permit

DOE Docket No. EA-48-I- Export Authorization

The delegation amends to this limited extent, but does not otherwise rescind or supersede,

the Seretary's prior delegation of authority to regulate exports of electricity to theAssistant

Secretary for Fossil Energy (DOE Delegation Order No. 0204-127, February 7, 1989),
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subdelegated to the Director of the Office of Coal and Electricity (Deegation Order dated

September 24, 1993).

DOE las issued exi a oiis to four entiti (othe tiha EPE), in'clding EPMVI

that authorize export over EPEs border facilities. Further applications from other parties for

authorization to export over these facilities may be received. DOE will retain its jurisdiction over

these authorizations, and will consider making modifications, ifnecessary, to reflect any action

taken by the Commission with regard to this matter.

Issued in Washington, D.C. on October,' 1996.

Hazel R OLeary

Secretary

.. ̂  y s the, pri>'^
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DEPARTMENT OF ENERGY -

- DEIEGATION ORDER NO. 0204- 163

TO THE FEDERAL ENERGY REGULATORY COMMISSION

- Pursuant to the authority vested in me as the Secretary of Energy (Secretary) by sections

642 and 402(e) of the Depatment of Energy Organization Act (Pub. L95-91) (OE Act), there

- is hereby delegated and assignedto the FederalEnergy Rgulatory Commission (Commission) the

authority to carry out such functions as are vested in the Secretary to regulate access to, and the

rates, terms and conditions for, transmission services over faiftifes ownd, controlled or operated

by the El Paso Electiic Company and covered by Preidential Perit PP-48-3 and PP-92.

In exercising the authority delegated by this Order the Commission is specifically

authorized to modify, revoke, or attach terms and conditions to Presidential Permits PP-48-3 and

PP-92 and Export Anthoization EA-48I under Executive Order 10485, as amended by

Executive Order 12038. and section 202(e) of the Federal Power Act (FPA) and such other

sections ofthe FPA vested in the Seretay as may be relevant, and to issue such supplemental

- orders in these dockets, as the Commission finds'necessary and appropriate to the publc interst.

This authority is delegated to the Commission for the sole purpose of authorizing the Comission

to take actions necessary, if any; to effectuate open access transmission over the United States

portion of the lines connecting the Diablo and Ascarate substationsin the United States with the

Insurgentes and Riverena substations in Mexico.
fi o - .e .



The authority deegated to the Commission may be further delegated within the

Commission, in whole or in part, as may be appropriate.

All actions taken pursuant to authority delegated prior to this Order or pursuant to any

*authority delegated by. this Order taken prior to and in effect on the date of this Order are hereby

confirmed and ratified, arid shall remain in ful force and effect as if taken under this Order, unless

and until rescinded, amended, or superseded.

Nothig in this Order shall preclude the Secretary fiom exercising or further delegating

any ofthe authority heiby delegated, whenever, in the Secretarys judgment, the exercise or

firther delegation of such authority is necessary oroapropriate to administer the functions vested

in the Secretay.

This Order is effective on [date of publication in the Federal Register].

Secrtary of Eiergy

i . ^~;c9

. * y ^
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October 23, 1996 "

MEMORANDUM FOR: Douglas Smith (GC-70)
Deputy General Counsel
For Energy Policy /

FROM: Michael T. Skinr,/ i/.-
Staff Atorney

SUBJECT: DRAFT LEGAL MEMO RE ELECTRICITY EXPORTS

Here is a draft copy of the legal memo you requested to supplement the outline I
provided. It is certainly not as polished as I would like due to the time
constraints. Jim has not reviewed it. Please let me know what you would like me
to do. I have a couple of important and time-consuming clean coal projects that
require attention.

oi._-

Copies of the memo have been provided to Bonnie Suchman and FE for
comments.

* *- ' ~~~~~~~~~~.^ y



PRIVILEGED AND CONFIDENTIAL
ATTORNEY WORK PRODUCT

DRAFT #2--October 23, 1996

MEMOR A NDn IM iFOR- Doug Smith(GC 7-0)
Associate General Counsel
For Energy Policy

THROUGH: James K. White (GC-40)
Assistant General Counsel
Fossil Energy

FROM: Michael T. Skinker
Staff Attorney

SUBJECT: Legal Authority For DOETo Require Comparable Open Access
Over International Electric Lines

I

. .

, - . -

1 Order On Complaint, Enron Power Marketing, Inc. v. El Paso Electric Company, Docket No. EL96-74-000
(October 4, 1996).

J b
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2 Federal Power Act, 16 U.S.C. 791a-825r.
3 Department of Energy Organization Act, P.L 95-91,42 U.S.C. 7101 (1977).
4 "The Parties recognize that it is desireable to strengthen the important role that trade in energy and basic
petrochemical goods plays in the free trade area and to enhance this role through sustained and gradual liberalization."
The Parties also recognize "the importance of having viable and internationally competitive energy and
petrochemical sectors to further their individual national interests." Chapter 6, North American Free Trade
Agreement.
5 Energy Policy Act of 1992, P.L. 102-486, 106 STAT. 2776, 42 U.S.C. 13201 note (10/24/92).

V/
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6 Paragraph (F) of the EPE export authorization requires EPE to conduct "all operations pursuant to the
authorization hereby granted in accordance with the provisions of the Federal Power Act and pertinent rules,
regulations or orders adopted or issued by the DOE." (Emphasis added).
7 I question whether the Secretary's authority to delegate the President's permitting authority of the Executive
Orders pursuant to the Congressional authority of §642 of the DOE Act. The better view is that redelegation of the
permit authority is allowed by the terms of the EO itself because there is no prohibition on redelegation.
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*

/ *1

8 The Analysis Section of the Order also provided that "the issue of FERC jurisdiction and authority to order retail
wheeling is not relevant or a part of this DOE proceeding. Also, the issue of DOE's authority to order transmission
service is not relevant, because thatis not being done in this proceeding."
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authorization (Order EA-48-1) and Presidential Permits (PP-48-3 & PP-92), and EPMI's export
authorization in Order EA- 102.

III. DISCUSSION
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RELEVANT PROVISIONS

STATUTES AND EXECUTIVE ORDER 10485

DOE ACT
------- TITLE MII-ITRANSFrERS OF RFUNCTIONS

GENERAL TRANSFERS

Sec. 301 (a) Except as otherwise provided in this Act, there are hereby transferred to, and vested
in, the Secretary all of the functions vested by law in the Administrator of the Federal Energy
Administration or the Federal Energy Administration, the Administrator of the Energy Research
and Development Administration or the Energy Research and Development Administration; and the
functions vested by law in the officers components of either such Administration.

(b) Except as provided in title IV, there are hereby transferred to, and vested in, the
Secretary the function of the Federal Power Commission, or of the members, officers, or
components thereof. The Secretary may exercise any power described in section 402(a)(2) to the
extent Secretary determines such power to be necessary to the exercise of any functions within his
jurisdiction pursuant to the preceding sentence.

JURISDI CTION OFTHE COMMISSION

Sec. 402. (a)(l) There are hereby transferred to, and vested in, the Commission the following
functions of the Federal Power Commission or of any member of the Commission or any officer
or component of the Commission:

(B) the establishment, review, and enforcement of rates and charges for the transmission or
sale of electric energy, including determinations on construction work in progress, under part II of
the Federal Power Act, and the interconnection, under section 202(b), of such Act, of facilities for
the generation, transmission, and sale of electric energy (other than emergency interconnection);

402(a)(2) The Commission may exercise any power under the following sections to the
extent the Commission determines such power to be necessary to the exercise of any function
within the jurisdiction of the Commission:

(A) sections 4,301,302,306 through 309, and 312 through 316 of the Federal Power
Act; and

(B) sections 8, 9, 13 through 17, 20, and 21 of the Natural Gas Act.

402(d) The Commission shall have jurisdiction to hear and determine any other matter
arising under any other function of the Secretary-

(1) involving any agency determination required by law to be made on the record after an
opportunity for agency hearing; or

(2) involving any other agency determination which the Secretary determines shall be
made on the record after an opportunity for an agency hearing,
except that nothing in this subsection shall require that functions under 105 and 106 of the Energy
Policy and Conservation Act shall be within the jurisdiction of the Commission unless the
Secretary assigns such a function to the Commission.

(e) In addition to the other provisions of this section, the Commission shall have
jurisdiction over any other matter which the Secretary may assign to the Commission after public
notice, or which are required to be referred to the Commission pursuant to section 404 of this Act.



(f) No function describe in this section which regulates the exports or imports of natural
gas or electricity shall be within the jurisdiction of the Commission unless the Secretary assigns
such a function to the Commission.

PART C--GENERAL ADMINISTRATIVE PROVISIONS

DELEGATION

Section 642. Except as otherwise expressly prohibited by law, and except as otherwise provided
in this Act, the Secretary may delegate any of his functions to such officers and employees of the
Department as he may designate, and may authorize such successive redelegations of such
functions within the Department as he may deem to be necessary or appropriate.

FEDERAL POWER ACT

PART II--REGULATION OF ELECTRIC UTILITY COMPANIES ENGAGED IN
INTERSTATECOMMERCE

DECLARATION OF POLICY; APPLICATION OF PART;DEFINITIONS

Sec. 201(c). For the purpose of this Part, electric energy shall be held to be transmitted in
interstate commerce if transmitted from a State and consumed at any point outside thereof: but
only insofar as such transmission takes place within the United States.

(e) The term "public utility" when used in this Part or in the Part next following means any
person who owns or operates facilities subject to the jurisdiction of the Commission under this
Part (other than facilities subject to such jurisdiction solely by reason of section 210, 211, or 212).

(f) No provision in this Part shall apply to, or be deemed to include, the United States, a
State or any political subdivision of a state, or any agency, authority, or instrumentality of any one
or more of the foregoing, or any corporation which is wholly owned, directly or indirectly, by any
one or more of the foregoing, or any officer, agent, employee of any of the foregoing acting as
such in the course of his official duty, unless provision makes specific reference thereto.

INTERCONNECTION AND COORDINATION OF FACILITIES; EMERGENCIES;
TRANSMISSION TO FOREIGN COUNTRIES

Sec. 202(e). After six months from the date on which this Part takes effect, no person shall
transmit any electric energy from the United States to a foreign country without first having
secured an order of the Commission authorizing it to do so. The Commission shall issue such
order upon application unless, after opportunity for hearing, it finds that the proposed transmission
would impair the sufficiency of electric supply within the United States or would impede or tend to
impede the coordination in the public interest of facilities subject to the jurisdiction of the
Commission. The Commission may by its order grant such application in whole or in part, with
such modifications and upon such terms and conditions as the Commission may find necessary or
appropriate, and may from time to time, after opportunity for hearing and for good cause shown,
make such supplemental orders in the premises as it may find necessary or appropriate.

(f) The ownership or operation of facilities for the transmission or sale at wholesale of electric
energy whichis (a) generated within a State and transmitted from that State across an international
boundary and not thereafter transmitted into any other State, or (b) generated in a foreign country
and transmitted across an international boundary into a State and not thereafter transmitted into any
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other State, shall not make a person a public utility subject to regulation as such under other
provisions of this part. The State within which any such facilities are located may regulate any
such transaction insofar as such State regulation does not conflict with the exercise of the
Commission's powers under or relating to subsection 202(e)

RA.TE AND CLHARGES; SCHEDULE; SUSPENSION OF NEW RATES

Sec. 205(a). All rates and charges made, demanded, or received by any public utility for or in
connection with the transmission or sale of electric energy subject to the jurisdiction of the
Commission, andall rules and regulations affecting or pertaining to such rates or charges shall be
just and reasonable, and any such rate or charge that is not just and reasonable in hereby declared
to be unlawful

FIXING RATES AND CHARGES; DETERMINATION OF COST OF
PRODUCTION OR TRANSPORTATION

Sec. 206(a). Whenever the Commission, after a hearing had upon its own motion or upon
complaint, shall find that any rate, charges, or classification demanded, observed, charged or
collected by any public utility for any transmission or sale subject to the jurisdiction of the
Commission, or that any rule, regulation, practice, or contract affecting such rate, charge, or
classification is unjust, unreasonable, unduly discriminatory or preferential, the Commission shall
determine the just and reasonable rate, charge, classification, rule regulation, practice, or contract
to be thereafter observed and in force, and shall fix the same by order.

CERTAIN WHEELING AUTHORITY

Sec. 211. (a) Any electric utility, Federal power marketing agency, or any other person generating
electric energy for sale for resale, may apply to the Commission for an order under this subsection
requiring a transmitting utility to provide transmission services (including any enlargement of
transmission capacity necessary to provide such services) to the applicant Upon receipt of such
application, after public notice and notice to each affected State regulatory authority, each affected
electric utility, and each affected Federal power marketing agency, and after affording an
opportunity for an evidentiary hearing, the Commission may issue such order if it finds that such
order meets the requirements of section 212, and would otherwise be in the public interest No
order may be issued under this subsection unless the applicant has made a request for transmission
services to the transmitting utility that would be the subject of such order at least 60 days prior to
its filing of an application for such order.

(b) RELIABILITY OF ELECTRIC SERVICE- No order may be issued under this section
or section 210 if, after giving consideration to consistently applied regional or national reliability
standards, guidelines; or criteria, the Commission finds that such order would unreasonably
impair the continued reliability of electric systems affected by the order.

EXECUTIVE ORDER 10485

PROVIDING FOR THE PERFORMANCE OF CERTAIN FUNCTIONS HERETOFORE
PERFORMED BY THE PRESIDENT WITH RESPECT TO ELECTRIC POWER AND
NATURAL GAS FACILITIES LOCATED ON THE BORDERS OFTHE UNITED STATES.

WHEREAS Section 202(e) of the Federal Power Act, as amended, 49 Stat. 847 (16
U.S.C. 824(e)), requires any person desiring to transmit any electric energy from the United
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States to a foreign country to obtain an order of the Federal Power Commission authorizing it to do
so; and....

WHEREAS the proper conduct of the foreign relations of the United States requires that
executive permission be obtained for the construction and maintenance at the borders of the United
States of facilities for the exportation or importation of electric energy and natural gas; and....

NOW, THEREFORE, by virtue of the authority vested in me as President of the United
States and Commander in Chief of the armed forces of the United States, it is hereby ordered as
follows:

SECTION 1. (a) The Federal Power Commission is hereby designated and empowered to
perform the following-described functions:

(1) To receive all applications for permits for the construction, operations,
maintenance, or connection, at the borders of the United States, of facilities for the transmission of
electric energy between the United States and a foreign country.....

(3) Upon finding the issuance of the permit to be consistent with the public interest,
and, after obtaining the favorable recommendations of the Secretary of State and the Secretary of
Defense thereon, to issue to the applicant, as appropriate, a permit for such construction,
operation, maintenance, or connection. The Commission shall have the power to attach to the
issuance of the permit and to the exercise of the rights granted thereunder such conditions as the
public interest may in its judgment require....

SEC. 4. All Presidential Permits heretofore issued pursuant to Executive Order No. 8202
of July 13, 1939, and in force at the time of the issuance of this order, and all permits issued
thereunder, shall remain in full force and effect until modified or revoked by the President or by
the Federal Power Commission.
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Review of Center for Clear Air Policy's Paper Entitled:
"Emission Impacts of Increased Energy Exports
from the American Electric Power (AEP) System"

INTRODUCTION AND CONCLUSIONS

Deregulation of the electric utility industry is currently being debated by a wide spectrum of
constituencies with a variety of opinions and perspectives. Within the electric utility industry,
there are significant concerns being raised by some utilities about recovery of stranded costs
associated primarily with high-cost nuclear generation and purchased power requirements
from PURPA qualifying facilities. Environmentalists are concerned about the possibility of
increased generation from low-cost, coal-fired midwestem power plants, resulting in additional
emissions that may adversely affect the environment, particularly in the northeastern United
States. Finally, the federal and state governments are grappling with a serious ozone non-
attainment problem in several major metropolitan areas of the United States.

The federal and state governments are currently involved in a constructive process to
determine the best control strategy to deal with ozone non-attainment areas, which are
principally located in heavily populated, urban areas. Electric utility emissions may contribute
to ozone non-attainment in areas distant from the power plants where the emissions originate.
The degree to which these emissions affect other areas, and their relative contribution
compared to motor vehicle emissions and other stationary source emissions, needs to be
determined in an objective manner. The National Ozone Transport Assessment Program has
been created to do just that. The modeling analyses performed under this program are
expected to provide policy makers with the basis for establishing appropriate emission controls
on sources contributing to ozone formation in the non-attainment areas.

Putnam, Hayes & Bartlett. Inc. (PHB) was asked by American Electric Power (AEP) to
review the Center for Clean Air Policy's (Center's) discussion paper, "Emission Impacts of
Increased Energy Exports from the American Electric Power (AEP) System" (February 2, 1996,
draft). In that paper, which is an attachment to the Center's comment package on the Federal
Energy Regulatory Commission's (FERC's) draft Environmental Impact Statement,' the Center
asserts that competition in the electric power industry fostered by FERC's proposed Open
Access Rule (NOPR) will make existing midwestern coal-fired plants such as AEP's the
"electricity source of choice." The Center also asserts that since midwestern utilities such as
AEP have excess capacity and less stringent environmental regulations for nitrogen oxides
(NOx), the FERC NOPR will lead to increased electricity exports into the Northeast and to
increased NOx emissions from midwestern utilities. Finally, the Center implies that the
increased NOx emissions from midwestern utilities such as AEP will be carried downwind into
the Northeast where they could increase ground-level ozone concentrations and make it more
difficult for the states in the Northeast to attain ground-level federal ozone standards.

Promoting Wholesale Competition Through Open Access Non-Discriminatory Transmission Services by
Public Utilities (RM95-8-000) and Recovery of Stranded Costs by Public Utilities and Transmitting Utilities
(RM94-001), Federal Energy Regulatory Commission, November 1995.



The' basis for the Center's conclusions is an analysis that uses AEP as a proxy for
midwestem utilities and estimates the amount and cost of the additional AEP coal-fired electric
energy that the Center believes could be physically generated in the future. The Center
asserts that the cost for this additional energy delivered to New York will be less than the
future "spot market price" for energy in New York. This leads the Center to conclude that as a
result of FERC's NOPR, midwestem utilities such as AEP would export a substantial amount of
additiunal wal-fired energy to the Northeast and, as a consequence, NOx emissions from
midwestern utilities would increase.

The results of PHB's analysis are intended to clarify the key issues which need to be
addressed in order to provide a more comprehensive review of the potential environmental
impacts that could result from the implementation of FERC's NOPR. Based on our review, we
have reached the following conclusions with respect to the Center's study:

1. The Center overestimates the additional coal-fired AEP energy that
could be generated for resale, by:

a. Using a 1994 resource plan that is substantially different from
AEP's current resource plan.

b. Incorrectly assuming that it would be economical for AEP to
refurbish coal-fired generating units and operate these units as
"merchant plants."

2. Even assuming that additional coal-fired energy from midwestem utilities
such as AEP could be generated and transmitted to New York, PHB's
analysis indicates that the sale of this additional energy would, in many
instances, probably be uneconomic. This is because the Center's study:

a. Does not account for the cost of transmission losses incurred in
wheeling the additional coal-fired generation from the Midwest to
New York.

b. Overstates the likely price of energy in New York by incorrectly
projecting future electricity prices in the New York Power Pool
(NYPP).

c. Fails to examine whether competition will allow other utilities
located outside of the Midwest to deliver electricity to the New
York market at a lower cost.

d. Understates the additional cost to the midwestern utilities of
offsetting the incremental NO, emissions that are assumed to
result from FERC's NOPR.

2



3. The Center fails to estimate correctly the quantity of additional electric
energy from midwestern utilities that could be physically transmitted to
New York. This is a critical failure since the amount of additional energy
assumed by the Center to be transmitted to New York from the AEP
system alone would require a significant increase in the existing transfer
capability of the transmission grid connecting the midwester utilities to
New York.

4. The Center neither addresses the possibility that FERC's NOPR could
result in the construction of additional gas-fired, combined cycle
generating capacity, both in the Midwest and the Northeast, nor
comments on whether the NOPR would stimulate the development of
additional gas-based technologies such as fuel cells and small-scale,
gas-fired cogeneration plants. Increased electricity generation from
these gas-fired technologies has the potential to reduce overall
emissions of NOx.

PHB believes that as a result of the above factors, the Center overestimates the
incremental NOx emissions that could occur at midwestern utilities such as AEP due to FERC's
NOPR. In fact, given the limitations of the Center's analysis, it is not possible for the Center to
conclude that FERC's NOPR will lead to increased NOx emissions due to increased exports
into the eastern United States by midwestern utilities such as AEP.

Each of PHB's conclusions is discussed in detail below.

AEP'S CAPACITY TO GENERATE ADDITIONAL ELECTRICITY

Use of an Outdated Resource Plan

The Center used AEP's 1994 Acid Rain Plan2 in its analysis. This plan included new coal units
by the year 2011. However, in AEP's 1995 Integrated Resource Plan (IRP),3 only simple cycle
and combined cycle gas units are expected to come on-line by 2011. The capacity additions
under AEP's 1994 and 1995 plans are summarized in Table 1. AEP's current plan for new
gas-fired generating plants instead of new coal-fired generating plants is consistent with an
industry trend that is driven by a consensus that low future gas prices, combined with the lower
capital cost and efficiency advantages of combined cycle units, will cause new gas-fired
generating capacity to be less expensive than new coal-fired generating capacity.

AEP Acid Rain Compliance Plan, Case No. 94-1181-EL-ECP, October 1994.

AEP Integrated Resource Plan, August 1995.

3



Table 1
Comparison of AEP Capacity Additions

(Megawatts)

2000-2011 2009-2011
1994 Acid Rain Plan

Combustion Turbine 2,805
Combined Cycle - -
Coal - 3,640

1995 IRP
Combustion Turbine 4,950
Combined Cycle - 1,862
Coal

To calculate the maximum incremental coal-fired generation that could be available
from AEP's system, PHB used AEP's 1995 IRP. PHB compared AEP's available coal-fired
capacity to AEP's projected demand from its current contractual commitments (i.e., customer's
located within AEP's service territory and existing long-term power sales contracts) to calculate
the maximum incremental electricity that AEP would have available for export to other regions
such as New York. As shown in Table 2, AEP is currently projected to have much less excess
electricity by 2011 than assumed by the Center.

Another critical factor illustrated by the results in Table 2 is that most of the excess
energy from AEP's system would be available during off-peak hours (i.e., at night and on
weekends). The Center's estimates fail to distinguish between on-peak and off-peak energy.
This is an important distinction. The market price for energy is higher on-peak than off-peak.
On-peak, the load is higher, and units with higher incremental costs must be dispatched to
meet load, for both the potential buyers and the potential sellers. By not making this important
distinction, the Center is implicitly assuming that New York can import at noon energy
generated by AEP at midnight.

4



ItF·::g~~~~~ ~Table 2
Maximum Potential AEP Excess Coal-Fired Energy

s~I·~~~ ~~(GWh)

_ _ _ _ _ _ _ ^ ~~~~1999 2005 2011

PHB Estimate of Energy Available On-Peak 12,300 8,600 2,000

PHB Estimate of Energy Available Off-Peak 26.800 22,800 12,700

C PHB Estimate of Total Energy Available 39__10 14Q 700

Center's Estimate of Energy Available4 31.200 .34000 35,200

AEP's NOx Emissions Are Overstated

;:., As a result of the Center's incorrect estimation of AEP's ability to generate additional energy,
the Center overstates AEP's potential NOx emissions. To illustrate the magnitude of the
Center's overstatement of AEP's NOx emissions, PHB reviewed a "Maximum AEP Import"
scenario - in which all of the additional NYPP imports are assumed to come from AEP -
which was developed by the New York State Department of Public Service.5 The New York
State Department of Public Service reports annual NOx emissions; the Center reports ozone
season emissions. Using the Center's methodology, we adjusted the Department of Public
Service's forecast downward (to 5/12 of the annual total) to estimate NOx emissions on an
ozone season basis. As shown in Table 3, New York State's estimates of incremental NOx
emissions are much less than the Center's estimates.

*..

;,..

4
Center's Discussion Paper, Table 6 (p. A2-9).

Draft Generic Environmental Impact Statement in the Case 94-E-0952 - In the matter of Competitive
Opportunities Regarding Electric Service, New York State Department of Public Service, March 1996.
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Table 3
Incremental AEP Ozone Season NOx Emissions Forecast

(Tons NOx)

1999 2000 2001 2002 2003 2005 2011

NYS "Maximum AEP Import" 6,012 5,698 7,547 8,405 10,083 -
Case

Center 80% wr'Merchant 52,900 - - - - 47,700 59,100
Plants"

Center 20% wr'Merchant 15,000 - - - - 18,600 34,600
Plants"

It is also important to mention that, as shown in Figure 1, PHB projects that AEP's total
NOx emissions associated with native load and firm sales will decline relative to 1990 levels by
1999, and decline still further by 2011. This projected reduction in NOx emissions is due
largely to the installation of combustion modification technologies to comply with the 1990
Clean Air Act Amendments.

Finally, it is important to note that other investigators, including FERC and the Interstate
Natural Gas Association of America (INGAA), 6 have found that the NOPR will not result in
significant NOx impacts. In fact, INGAA has found quite the opposite: NOx emissions will
decrease in the Northeast. INGAA believes that FERC's Open Access NOPR will speed the
entry of gas combined cycle units, which have lower emission rates for NOx, into eastern
markets close to load centers.

Letter from Jerald Halvorsen, President of INGAA, to Carol Browner, Administrator of EPA, March 12,
1996.
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Figure 1

AEP's Estimated NOx Emissions Associated with Native
Load and Firm Sales
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ECONOMICS OF INCREASED AEP EXPORTS TO NEW YORK

The Center's economic argument is that low-cost energy from midwestern utilities such as AEP
would flow to the NYPP, providing economic benefits to New York State utilities, AEP and their
customers; however, the Center also argues that this low-cost energy would harm the
environment because of increased midwestern NO, emissions. Based on PHB's review of the
Center's study, we believe that there are three principal limitations in the Centers analysis:

* The Center fails to properly include the cost of the transmission losses
that occur when wheeling the electricity from the Midwest to the NYPP.

* The Center's "hypothetical spot market price" in NYPP is conceptually
incorrect and the dynamics of the NYPP market are not taken into
account.

* The Center's estimated cost of NO, offsets is calculated incorrectly.

Each of these limitations is discussed below.

7



Cost of Losses

The Center fails to account for losses that would be incurred in wheeling energy from AEP to
New York. Transmission level losses would be at least 8 percent. AEP's transmission level
losses are 3.6 percent, and Allegheny Power System's losses are 2.2 percent. The
Pennsylvania New Jersey Maryland Interconnection (PJM) is expected to report transmisinn
level losses this spring, which are likely to be between 2 and 3 percent, resulting in overall
losses from AEP to NYPP of 8 to 9 percent. In our corrections to the Center's analysis, we
assume 8 percent.

Overstated New York Power Pool Market Prices

The Center's use and estimate of an average NYPP market price is problematic for two broad
reasons. First, it is not a conceptually correct measure to use for this type of analysis, and,
second, even if it was conceptually correct, it appears to be incorrectly calculated. Each of
these issues is discussed below.

Conceptual Issues

AEP's energy gets to the NYPP principally via PJM into upstate New York or across
PJM into downstate New York. Along the way, there are many inexpensive resources in
competition with AEP's resources. Figure 2 shows the NYPP and neighboring utility systems.

The value of energy in New York varies by time of day, by day of the week and by
season of the year. During high load periods, the value of energy reflects the cost of gas-fired
and even oil-fired generation. During low-load periods, the value of energy is much lower,
where the incremental generation costs reflect coal-fired generation or even nuclear
generation, since there is a large number of must-run Independent Power Plants (IPPs) in New
York.

Most sales from AEP to NYPP would flow through the Allegheny Power System and PJM.

8



Figure 2
The New York Power Pool and Neighboring Power Systems
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Further, the value of energy in New York varies geographically, reflecting transmission
constraints. The value is higher in southeastern New York (downstate), often reflecting oil-
and gas-fired generation. It is lower in northwestern New York (upstate), reflecting IPPs,
nuclear, coal and low-cost imports from Canada. Southeastern New York imports power from
northwestern New York, but transmission constraints often preclude an equilibration of the
price/value of energy between the two rEngionn

The transmission interties are such that AEP would export energy to northwestern New
York where the value of energy is lower. Transmission constraints would, normally, preclude
the export of AEP energy to southeastern New York.

The Center uses a price of electricity characterized as "NYPP system average variable
costs." This figure mixes on-peak and off-peak values. Further, it apparently averages
southeastern values with northwestern values. AEP would not be able to sell at an average
price, but would have to sell at the price for that period and at the lower price in northwestern
New York. The higher price in southeastern New York is probably not relevant to AEP.

Similarly, the incremental costs of AEP generation vary by time of day, by day of the
week, and by season of the year. This means that the value of energy is lowest in New York
off-peak, when AEP's incremental costs are lowest and when AEP has the most available
energy for sale. Also, the value of energy is highest in New York on-peak, when AEP's
incremental costs are highest and when AEP has the least available for sale;

Table 4 compares on-peak and off-peak energy costs in 1994 for AEP and
northwestern New York.8 In order for energy sales to be economic, the cost in New York
minus the cost in AEP must exceed wheeling rates and transmission losses. However, even at
low wheeling rates, the net margin is negative.

If somehow AEP could export all of its "surplus" electricity off-peak, its incremental
costs would increase from off-peak levels to on-peak levels. Hence, such exports would
become even less economic.

1994 New York State Electric and Gas data filed in FERC Form 714 are used as a proxy for upstate New
York. AEP system average data for 1994 are used forAEP.
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Table 4
Relative Cost in 1994

(millslkWh)

Ozone Season s - I Other Months
New York

On-peak 16.5 18.1
Off-peak 12.4 14.7

AEP
On-peak 15.7 16.0
Off-peak 11.9 13.4

Wheeling Costs
Rate 1.5-12.0 1.5- 12.0
Losses

On-peak 1.4 1.4
Off-peak 1.0 1.2

Net Margin"
On-peak (2.1) -(12.6) (0.8) -(11.3)
Off-peak (2.0) - (12.5) (1.4) - (11.9)

The Center's Incorrect Estimate of an Average NYPP Market Price

The Center's estimate of the market price for electricity in the NYPP is based on an
unspecified weighted average of "NYPP system average variable costs" and coal-fired energy
cost in NYPP. As discussed above, this is not an appropriate method to determine the
economics of increased electricity exports from the Midwest into the NYPP.

Another problem is that the Center appears to have overestimated the market price for
electricity in the NYPP. Specifically, the Center's estimate of the average cost exceeds the
total cost of new combined cycle units (including capital and O&M), and the Center's projection
of NYPP baseload coal cost appears to be too high and is inconsistent with the Center's
projected coal cost for AEP. In constant 1996 dollars, the Center's estimated system average
variable cost increases from $30.6/MWh in 1999 to $43.6/MWh in 2005 and $48.6/MWh in
2011. In view of the fact that the NYPP generation mix is over 50 percent nuclear, hydro and
coal, the Center's "NYPP system average variable cost" is out of line with this mix. Even gas
steam units would not cost $43.6/MWh in 2005 or $48.6/MWh in 2011 unless natural gas costs
approximately twice as much as the Department of Energy forecasts."

The ozone season includes the months May through September.

Net margin is the price in New York minus the price in AEP minus wheeling costs.

DOE's 1996 Annual Energy Outlook projects gas prices to electric utilities to be $2.31 in 2005 and $2.49 in
2010 (1994$).
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The Center's estimate of the NYPP baseload coal cost is also suspect. The forecast

implies an overall cost of coal generation that rises by 6 percent in real terms between 1999

and 2011. On the other hand, the Center's forecasted cost of AEP's coal-fired generation (in
its 80 percent case) declines in real terms by 14 percent between 1999 and 2011. Given that
AEP and PHB believe that future coal prices will decline in real terms because of productivity

gains, the Centers estimate of future coal coats in the NYPP appears to be overstated.

Corrected AEP Analysis

In this section, we will explore the economics of AEP generated energy competing in the NYPP
in light of the discussion above. This section does not address the inability to physically
transmit the AEP energy to New York.

As discussed above, use of an average market price for electricity in the NYPP is not
§; the conceptually correct way to evaluate the economics of increased electricity exports from
'- the Midwest to the NYPP. However, to illustrate how PHB's additional analysis supports

conclusions that differ from the Center's, we have used the NYPP average coal cost as a
proxy for the average competitive price in the NYPP. PHB believes that the Center's estimate
of future NYPP coal costs are inconsistent with its (and PHB's) estimate of AEP's coal cost.
However, it is conservative from the point o of view of making the best case for AEP's market
potential in the NYPP, and we use the Center's NYPP coal cost and PHB's estimate of AEP's
coal cocst (lower than the Center's) as market prices for this illustration.

Table 5 below presents the same basic information that is in the Center's report (see
Tables 9 ), and 11), adjusted for income taxes and losses and more appropriate estimates of
market prices for energy.

Table 5
Economics of AEP Sales to NYPP

(1996$/MWh)

| ~____ ______________1999 2005

Sales Price in NYPP 20.3 20.8

AEP Variable Cost (16.5) (15.0)

Wheeling Charges (2.7) (2.7)

Cost of Losses (@8%) (1.4) (1.3)

Pre-tax Income (0.3) 1.8

Income Taxes (@41.7%) 0.1 (0.8)

After-tax Income (0.2) 1.0

After-tax Profit Margin (1.0%) 4.8%
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It can be concluded from the results in Table 5 that, even with these very conservative
assumptions, the economics of increased electricity sales from AEP to the NYPP are marginal
at best. In fact, when the estimated costs for NOx offsets are included, the average delivered
cost of energy from AEP to New York would be greater in 2005 than the average price of
energy in New York.12

Economics of "Merchant Plants"

To evaluate the Center's assumption that AEP's existing coal plants could be refurbished and
operated as "merchant plants," PHB undertook an analysis to determine if it would be
economical for AEP to refurbish plants and to operate these plants solely as "merchant plants"
to sell power into the New York market.

Based upon data from the Electric Power Research Institute and the Energy
Information Agency, PHB estimated the capital and operating costs (including the costs of S02
emission allowances) from continued operation of older coal-fired generating capacity in the
Midwest. PHB then added the wheeling costs (and associated transmission losses) to deliver
electricity from these coal plants to the NYPP. Finally, PHB compared the delivered cost of
electricity from these midwestern plants to the Center's estimated NYPP coal-fired energy cost
The results are shown in Table 6.

SNCR or SCR would be needed to achieve NOx reductions significantly beyond the combustion
modifications required to comply with the 1990 Clean Air Act Amendments. Under the best of conditions,
this would cost about $1,500/ton for the ozone season. Using these cost estimates, PHB has calculated
the average cost of offsetting NOx emissions as $5.3/Mwh and $4.4/MWh in 1999 and 2005, respectively,
in 1996 dollars. Gas rebuming, the most cost-effective gas-based technology, would cost two or three
times as much as SCR or SNCR. Also, it appears that the Center did not inflate the costs of NOx offsets
to future year nominal dollars before computing the ratio of net income to sales (please see the Center's
Tables 11 and 14).
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Table 6
Cost of Electricity in 2005 in NYPP from Merchant Plants13

(1996 $/MWh)

Variable Cost14 15.0

Fixed O&M 4.1

Capital Cost' 5 6.3

Wheeling Costs to NYPP 1.5 - 12.0

Cost of Losses (@8%) 1.3

Estimated Cost of Coal-fired Energy in NYPP 28.2 - 38.7

Center's Estimated NYPP Cost of Coal-Fired Energy' 6 21.5

It is clear from the results in Table 6 that operating these plants to sell in the New York
market would result in significant economic losses. Therefore, there appears to be no
economic rationale to the Center's claim that AEP's retired coal plants could be refurbished
and economically operated as "merchant plants." This represents a serious flaw in the
Centers analysis since in 2011, between 40 percent and 80 percent of the increased NOx
emissions in the Center's analysis would come from "merchant plants."' 7

TRANSMISSION CAPACITY

Current (and planned) transmission capacity into New York is 8,800 MW, but the maximum
simultaneous import capability is about 6,500 MW at the summer peak. Much of this capacity
is used to import low-cost hydro (and nuclear) power from Ontario Hydro and Hydro Quebec.

13
The concept 'merchant plants' refers to electric generating plants that would be built (or refurbished) to sell
electricity into the bulk power market. It is expected that only a fraction of the 'merchant plants' output
would be sold under long-term contracts. Rather, most of these plants' output would be sold on the spot
market or under short-term contracts.

14
Variable costs include fuel, variable O&M, and SO2 allowances.

5is
Capital cost estimate is from 'Life Optimization of Fossil Fuel Power Plants,' Electric Power Research
Institute, 1990, Report GS 7064.

16
This is the Center's NYPP baseload coal cost' stated in 1996 dollars.

17
As a side note, the Breed plant, which was retired in 1994 and provides the bulk of the Center's 'merchant
plant' energy, is in the process of being dismantled.
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The New York State Department of Public Service reports between 400 average MW' 8 and
1,100 average MW of additional power could be imported from AEP in an "import
maximization" scenario. Moreover, as discussed above, the interface between northwest New
York and southeastern New York is already loaded with power from must-run IPPs, Canada
and other low-cost generation.' 9

As shuwun in Table 7, the Centers estimates reflect a much higher level of imports than
assumed by the New York State Department of Public Service in their "import maximization
scenario."

Table 7
Estimated AEP Imports into New York

Average MW

New York State Department of Public Service 400 -1,100

Center for Clean Air Policy

"20% Case" with Merchant Plants 1,000 - 2,600

"80% Case" with Merchant Plants 3,600 - 5,500

New transmission capacity could be built, but this would have to overcome important
hurdles. Often there is public opposition to new capacity.20 Further, it would have to be
economically justified. If the incremental cost differential between New York and AEP is rot
great enough for enough hours per year and enough years, then the capital costs of the new
transmission line cannot be justified. See Table 8.

Average MW is 1 MW for all hours of the year, or 8760 MWh. It is a useful way to compare transmission
limits expressed in MW and energy levels expressed in MWh.

19
The existence of transmission limitations is also supported by other studies. For example, in its March 29,
1986, study entitled, 'Electricity Deregulation in the Northeast: Opportunities and Challenges in the
Changing Industry,' The Regional Affairs Leadership Center, Inc., concludes that [f]rom a technical
perspective, it is simply not a realistic view that cheap Midwestern power will flood the New England
market (or the PJM for that matter). There are extreme limitations on the capacity of the transmission
system to accommodate this transfer and even if transmission capacity were increased, it is not clear how
much reserve there is in the Midwest to allow mega-transfers to New England (particularly during peak-
demand periods).' Also, as Casazza Schultz notes in an appendix to the Center's Comments on the Draft
environmental Impact Statement for the FERC's proposed NOPR, '. . . transmission from west to east
across the NYPP, and across Pennsylvania to the east and south, has been close to its physical limits for
some time.' Also the study entitled, '1995 SUMMER ASSESSMENT: Reliability of Bulk Electricity
Supply," North American Electricity Reliability Council, May 1995, supports the existence of transmission
constraints.

20
For example, recent proposals to expand transmission capacity have faced stiff opposition. Examples of
such projects include the GPU-Duquesne 500-kV line in Pennsylvania, which has been canceled, and an
AEP-Virginia Power 765-kV project to reinforce the interconnection between those two companies.
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Table 8
Illustrative New Transmission Line Economics

Investment Life (Years) 5 5 20 20

Hours per year 3,000 6,000 3,oono 6,00-

Capital Cost of Line

$/kW $200-$400 $200-$400 $200-$400 $200-$400

mills/kWh21 25-51 13-25 9-17 4-9

Wheeling Costs (Mills/kWh) 2-12 2-12 2-12 2-12

Required Margin (Mills/kWh) 27-63 15-37 11-29 6-21

Since AEP's capacity to generate electricity will diminish over time, particularly on-peak,
any new line would have to be justified over fewer hours and/or fewer years. Further, even at
6,000 hours per year for 20 years - which is much too long for AEP since excess energy will
decline over the next 10 to 15 years - the margin between AEP and New York is unlikely to
exceed 6 mills for more than a small percentage of hours in the year.

In addition to new transmission lines, technologies such as Flexible AC Transmission
Systems may be able to add incrementally to transfer capability at, what is estimated to be,
relatively low cost compared to the cost of building a new line. It is unlikely, however, that
these technologies can add the level of import capability implied by the Center's forecast.

IMPLICATIONS OF ANALYSIS

Ultimately, the importance of the conclusions about changes in NOx emissions from
midwestem power plants either drawn by the Center or presented in this study should be
determined-by an analysis of the environmental effects of those emissions. The Center failed
to address such effects except to assume that an increase in NOx emissions must mean an
increase in ground level ozone levels hundreds of miles away. Such a simplistic approach has
little merit.

A scientifically-based quantitative analysis of the Northeast ozone non-attainment
problem is needed to more accurately determine the emission source categories that may
provide the most environmentally effective controls.

21 Using a real capital charge rate of 38 percent for a 5-year life and 13 percent for a 20-year life.
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UNITED STATES OF AMERICA
BEFORE THE

DEPARTMENT OF ENERGY

Enron Power Marketing, Inc. ) FE Docket No. EA-102A

)
El Paso Electric Company ) FE Docket No. EA-48-I

COMMENTS OF THE DETROIT EDISON COMPANY
ON THE EMERGENCY APPLICATION OF

ENRON POWER MARKETING, INC.,
FOR SUPPLEMENTAL ORDERS AUTHORIZING

ELECTRICITY EXPORT TO MEXICO

On October 7, 1996, Enron Power Marketing, Inc. ("Enron"), filed an Emergency Application

for Supplemental Orders Authorizing Electricity Export to Mexico (the "Application"). The

Application requests the Department of Energy ("DOE" or the "Department") to supplement its

orders in the above-referenced dockets authorizing Enron and El Paso Electric Company ("El Paso")

to export electricity to Mexico to require El Paso to provide Enron with non-discriminatory

transmission access over El Paso's transmission system to Mexico. The Application also requests

the Department to amend El Paso's Presidential Permits to the extent necessary to grant Enron's

request. The Detroit Edison Company ("Detroit Edison") respectfully submits its comments on the

Application to the extent the Department's determination may result in the issuance of a general policy

applicable to other international transmission facilities and transborder transactions subject to DOE

jurisdiction.
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DESCRIPTION AND INTEREST OF DETROIT EDISON

Detroit Edison is a public utility company organized under the laws of the State of Michigan.

It owns and operates an integrated electrical generation, transmission, and distribution system for the

provision of services to more than two million customers in Michigan. Detroit Edison's transmission

system is directly interconnected over the United States/Canada border with the transmission system

of Ontario Hydro. Detroit Edison holds Presidential Permits ("PPs") for four transborder

transmission interconnections with Ontario Hydro: two 345 kV interconnections at St. Clair,

Michigan (PP-38 and PP-58) and two 230 kV interconnections at Marysville, Michigan (PP-21) and

at Detroit, Michigan (PP-21). As an owner of a transmission system interconnected over an

international border with a foreign utility, Detroit Edison may be affected by DOE's resolution of the

Application, particularly if such resolution is applied generally to transborder facilities subject to DOE

jurisdiction.

Detroit Edison supports FERC's Order No. 888' approach to the development of competitive

electric markets through the establishment of non-discriminatory open access transmission. Detroit

Edison is concerned, however, that the Department's grant of the relief sought in this Applicaiion may

actually distort and impede the development of fair and competitive electric markets unless the

Department makes it clear that any permits and licenses it grants are conditioned on compliance with

all aspects of Order No. 888, including its reciprocal access provisions. Detroit Edison therefore

urges the Department to condition any approval of Enron's Application in the instant proceeding, and

1. Promoting Wholesale Competition Through Open Access Non-Discriminatory Transmission
Services by Public Utilities: Recoveryof Stranded Costs by Public Utilities and Transmitting Utilities,
FERC Stats. & Regs. ' 31,036 (1996) (Order No. 888).
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all similar applications, on full compliance with all provisions of Order No. 888 by transmission

customers and other parties to transborder transactions.

UIJ 1 ... J

As an initial matter, the Application requests DOE to require El Paso to provide Enron with

non-discriminatory transmission service over El Paso's transmission system to Mexico. DOE,

however, does not have the authority to order El Paso to provide such service.2 Instead, DOE has

the authority only to condition its grant of export authority as it may find necessary and appropriate, 3

which may including providing transmission service in a non-discriminatory manner such as that

required by Order No. 888.

2. Section 212(h) of the Federal Power Act, 16 U.S.C. § 824k(h). FPA § 212(h) provides that
"[n]o order issued under this Act shall be conditioned upon or require the transmission of electric
energy: (1) directly to an ultimate consumer, or (2) to, or for the benefit of, an entity if such electric
energy would be sold by such entity directly to an ultimate consumer, unless (A) such entity is a
Federal power marketing agency; the Tennessee Valley Authority; a State or any political subdivision
of a State (or an agency, authority, or instrumentality of a State or a political subdivision); a
corporation or association.. .; a person having an obligation arising under State or local law .. .; or
any corporation or association which is wholly owned, directly or indirectly, by any one of the
foregoing; and .... " Enron seeks to transmit electricity to Comisi6n Federal Electricidad ("CFE"),
the government-owned national electric utility of Mexico. Because the electricity Enron seeks to
transmit to CFE will be sold by CFE to ultimate consumers in Mexico and none of the exceptions
enumerated in the statute are applicable, DOE is prohibited by § 212(h) from ordering El Paso to
provide the requested service.

3. Section 202(e) of the FPA, 16 U.S.C. § 824a(e). FPA § 202(e) provides that "no person shall
transmit any electric energy from the United States to a foreign country without first having secured
an order of the Commission authorizing it to do so. .. The Commission may by its order grant such
application in whole or in part, with such modifications and upon such terms and conditions as the
Commission may find necessary and appropriate." (emphasis added).- Although the statute recites that
determinations on applications for export authority are made by the Commission, the Department of
Energy Organization Act transferred such determinations to DOE. 42 U.S.C. § 7172(f).

3



Detroit Edison fully supports the Federal Energy Regulatory Commission's ("Commission")

goal of encouraging fair competition through non-discriminatory open access to transmission systems

and considers Order No. 888 to be a powerful vehicle for achieving that goal. Fair open access will

be achieved, however, only if all of the provisions of Order No. 888 a e consistently applied in all

transactions in both interstate and foreign commerce. Inconsistent application of Order No. 888

would produce a significantly tilted competitive playing field and would hamper the development of

open and competitive markets.4

The Department Should Support FERC's Open Access Goals By Conditioning
All Transborder Transmission Transactions Upon Full Compliance by

All Parties to the Transaction With the Reciprocal Access Provisions of Order No. 888

In Order No. 888, the Commission expressly endorsed the concept of reciprocal transmission

access in foreign commerce by concluding that "[t]o the extent that [a foreign entity] obtains access

[under an open access tariff] we emphasize that it would be subject to all of the terms and conditions

of the applicable open access tariff, including the requirement that it provide reciprocal service." 61

Fed.Reg. 21,571 (italics in original, emphasis added). The Commission recognized that permitting

foreign entities to take service under an open access tariff "should result in increased competition and

lead to customers paying the lowest possible prices for their electric energy needs." Id. The

Commission also implicitly recognized, however, that it would be unfair and disruptive to markets

4. Although the discussion that follows focuses on the reciprocal access provisions of Order No.
888, DOE should recognize more generally that Order No. 888 seeks to transition the electric
industry to a "competitive, open access environment" by implementing a unified set of requirements
in furtherance of the principles of open access, non-discrimination, and stranded cost recovery. To
the extent DOE, as a matter of policy, conditions export licenses and Presidential Permits on
compliance with Order No. 888's requirements, it should take care to do so uniformly with regard
to all provisions of the Order. DOE should respect the structure and purpose of Order No. 888 by
conditioning any grant of export authority on compliance with all of Order No. 888's provisions.

4



to permit foreign entities to take service under an open access tariff without requiring the foreign

entity to provide reciprocal service, and so the Commission expressly requires the provision of

reciprocal service by foreign entities.

DOE should likepwise. nditinn any approval of this Application and similar applications upon

the requirement that all transmission customers and other parties to a transborder transaction provide

reciprocal transmission service. To permit otherwise would unfairly allow foreign entities to reap the

benefits of service on the system of a domestic utility without requiring the foreign entity to provide

reciprocal access and benefits to the domestic utility and its ratepayers. Conditioning its export

authority upon an agreement by the foreign entity to provide reciprocal transmission service will help

DOE to maintain the integrity of the Order No. 888 open access regime and affirm the principles upon

which Order No. 888 is built.

DOE has a responsibility to ensure fair competition and a level competitive playing field by

requiring reciprocal access as a condition of any transmission authorization across an international

boundary.5 Detroit Edison strongly urges DOE to so condition any approval of the instant

Application and similar applications.

5. Conditioning any grant of export authority upon compliance with Order No. 888's reciprocal
access requirement is fully consistent with the principles of the North American Free Trade
Agreement ("NAFTA"). NAFTA requires that foreign entities be entitled to the same trade rights
and privileges as domestic entities. In the context of electric transmission service, all domestic entities
must provide reciprocal service in order to qualify for transmission access under Order No. 888.
DOE should apply these same eligibility requirement to foreign entities.
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CONCLUSION

The Department's resolution of issues raised in this proceeding may have precedential effect

for other transborder transactions involving electric transmission, including transactions involving

Detroit Edison's international interconnections.Detroit Edison therefor requests that

Department affirm the principles of open access, comparability, and stranded cost recovery that apply

to all domestic transactions by applying Order No. 888's principles to all parties, domestic and

foreign, to all transborder transactions.

Detroit Edison supports the development of competitive electric markets and considers the

framework erected by Order No. 888 to be a sound structure within which such markets will evolve.

In order for those markets to develop, however, Order No. 888's provisions must be implemented

in a consistent manner and applied equally to all market participants, domestic and foreign.

sectfii subn'tted,

uahnD. M (~ane
l[ichael C. Sriffen

organ, Lewis & Bockius LLP
1800 M Street, N.W.
Washington, D.C. 20036-5869
(202) 467-7621/7257

Raymond O. Sturdy, Jr.
The Detroit Edison Company
2000 Second Avenue - 688WCB
Detroit, Michigan 48226
(313) 235-8340

Attorneys for The Detroit Edison Company

Date: October 25, 1996
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CERTIFICATE OF SERVICE

I hereby certify that I have this day served the foregoing document upon each person

designated on the official service list compiled by the Department of Energy in this proceeding.

Dated at Washington, D.C., this 25th day of October, 1996.

Michael C. Griffen B A
MORGAN, LEWIS & B CKIUS LLP
1800 M Street, N.W.
Washington, D.C. 20036-5869
Tel: (202) 467-7257
Fax: (202) 467-7176



IN THE UNITED STATES BANKRUPTCY COURT
FOR THE NORTHERN DISTRICT OF TEXAS

ABILENE DIVISION

IN RE §

WEST TEXAS NtARKETN'G § CASE NO. 182-00034-7
CORPORATION §

§
DEBTOR, §

ORDER APPROVING TRUSTEE'S FINAL REPORT

Came on for consideration Trustee's Final Report in the captioned case. The Court finds

that appropriate notice under the circumstances was given, that no objections have been filed, and

that the Officer o: the U.S. Trust.:e Lh- ?pproved '.e Tr-ste-.'s Fina;! . .eo; as a ubnmi.ted.

Accordingly, it is hereby

ORDERED that the Trustee's Final Report is accepted and approved in all respects, and

the Trustee is authorized to make payments and otherwise proceed to implement the Trustee's

Final Report so that this case may be closed without undue delay.

Dated September A , 1996.

|1 /;, JON# C. A.KARD

Honorable John C. Akard
UNITED STATES BANKRUPTCY JUDGE

205167/2
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IN THE UNITED STATES BANKRUPTCY COURT
FOR THE NORTHERN DISTRICT OF TEXAS

ABILENE DIVISION

N: RE£ §
§

WEST TEXAS MARKETING § CASE NO. 182-00034-7
CORPORATION §

DEBTOR, §

ORDER GRANTING TRUSTEE'S
FINAL APPLICATION FOR COMPENSATION

CAME ON FOR CONSIDERATION the Final Application For Compensation (the

"Application") filed by Walter C. Kellogg, Trustee in the above-captioned bankruptcy case.

(the "Trustee"). The Court finds that appropriate notice under the circumstances was given,

and that no objections have been filed or served upon counsel for the Trustee other than the

objection filed by the Office of the U.S. Trustee, which objection os overruled. Accordingly,

it is

ORDERED that the Trustee is hereby allowed compensation of $4,159.68 for services

rendered by the Trustee during the period of January 1, 1995 through May 31, 1996; it is

further

ORDERED that the compensation of $273,131.70, previously allowed the Trustee

herein on an interim basis, is-hereby fully and finally allowed; it is further

ORDERED that the Trustee is hereby awarded a bonus of $277,291.39, representing

another one percent (1%) of total disbursements made herein; it is further

ORDER GRANTING TRUSTEE'S FINAL APPUCATION FOR COMPENSATION -Pale I



IN THE UNITED STATES BANKRUPTCY COURT
FOR THE NORTHERN DISTRICT OF TEXAS

ABILENE DIVISION

IN RE §
§

WEST TEXAS ILMARKETING § CASE NO. 182-00034-7
CORPORA-TION

§
DEBTOR, §

ORDER ON FINAL APPLICATION OF GARDERE & WYNNE, L.L.P.,
ATTORNEYS FOR TRUSTEE. FOR COMPENSATION AND EXPENSES

The Court has considered the Final Application of Gardere & Wynne, L.L.P.,

Attorneys for Trustee, for Compensation and Expenses filed herein. The Court finds that

appropriate notice under the circumstances was given, that no objections have been filed or

served upon counsel for the Trustee, and that the Office of the U.S. Trustee has not objected

to the allowance of interim compensation as requested. Accordingly, it is

ORDERED, that Gardere & Wynne is hereby allowed compensation of $22,255.70 and

expenses of $2,486.74, for services rendered as attorneys for the Trustee during the period

of February 10, 1995 through July 23, 1996; it is further

ORDERED, that compensation of $579,573.00 and expenses of $44,505.23, previously

allowed Gardere & Wynne herein on -an untcrim basis, are hereby flyll and finally allowed;

and it is finally

ORDER ON FINAL APPLICATION OF GARDERE & WYNNE L.LP..
ATTORNEYS FOR TRUSTEE. FOR COMPENSATION AND EXPENSES Pare I
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IN THE UNITED STATES BANKRUPTCY COURT
FOR THE NORTHERN DISTRICT OF TEXAS

ABILENE DIVISION

IN RE: §
§

WEST TEXAS MARKETING § CASE NO. 182-00034-7
CORPPORPATION

§
DEBTOR §

ORDER ALLOWING FEES AND EXPENSES
OF LAIN, FAULKNER & CO., P.C.
AS ACCOUNTANTS FOR TRUSTEE

CAME ON for consideration the Fifth and Final Application For Payment of Fees

and Reimbursement of Out-of-Pocket Expenses, filed by Lain, Faulkner & Co., P.C. ("Lain

Faulkner") as accountants for the Trustee here. This Court finds that appropriate notice under

the circumstances was given, that no objections have been filed, and that the Office of the

U.S. Trustee has not objected to the allowance of the compensation as requested.

Accordingly, it is

ORDERED, that Lain Faulkner, as accountants for the Trustee, is hereby allowed its

requested fees of $58,194.50 and its requested expenses of $763.14, for the period of January

1, 1995 through May 31, 1996; it is further

ORDERED, that compensation of $617,910.00 and expenses of $8,223.35, previously

allowed Lain Faulkner herein on an interim basis, are hereby fully and finally allowed; and

it is finally

ORDER ALLOWING FEES AND XPENSES OF LAIN. FAULKNER & CO.. P.C. AS ACCOUNTANTS-FOR TRUSTEE - Page I
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IN THE UNITED STATES BANKRUPTCY COURT
FOR THE NORTHERN DISTRICT OF TEXAS

ABILENE DIVISION

IN RE: §

WEST TEXAS AMARKETING § CASE NO. 182-00034-7
-CORPORATION §

§
DEBTOR §

ORDER AUTHORIZING EMPLOYMENT OF YARMCHUK & ASSOCIATES, INC.
NUNC PRO TUNC AND ALLOWING FEES AND EXPENSES OF SAME

The Court has considered the Application Pursuant to 11 U.S.C. §327(a) For Authority

to Employ Yarmchuk & Associates, Inc. Nunc Pro Tune and/or, For Allowance of Fees and

Expenses of Yarmchuk & Associates, Inc. Purusant to 11 U.S.C. §503 filed by Walter Kellogg,

the court-appointed Trustee herein (the "Trustee"). The Court finds that appropriate notice under

the circumstances was given and that no objections have been filed or served upon counsel for

the Trustee, other than the objection filed by the Office of the U.S. Trustee, which objection the

Court overrules. Accordingly, it is

ORDERED, that Yarmchuk & Associates, Inc. ("Yarmchuk") is hereby employed, nunc

pro tune to October 18, 1982, as accountants for the Trustee; and it is further

ORDERED, that the sum of $10,525.00 is hereby allowed Yarmchuk as compensation for

the period commencing October 18, 1982 and ending June 30, i986.

ORDER AUTHORIZING EMPLOYMENT OF YARMCHUK & ASSOCIATES, INc. NUNC PRO TUNC
AND ALLOWING FEES AND EXPENSES OF SAME -Pup I

.^



IN THE UNITED STATES BANKRUPTCY COURT
FOR THE NORTHERN DISTRICT OF TEXAS

ABILENE DIVISION

IN RE: §

WEST TEXAS NLARKETING § CASE NO. 182-00034-7
CORPORATION §

DEBTOR §

ORDER AUTHORIZING EMPLOYMENT OF ANN ROSS NUNC PRO TUNC
AND ALLOWING FEES AND EXPENSES OF SAME

The Court has considered the Application Pursuant to 11 U.S.C. §327(a) For Authority

to Employ Ann Ross, Nunc Pro Tunc and/or, For Allowance of Fees and Expenses of Ann Ross

Purusant to 11 U.S.C. §503 filed by Walter Kellogg, the court-appointed Trustee herein (the

"Trustee"). The Court finds that appropriate notice under the circumstances was given, that no

objections have been filed or served upon counsel for the Trustee, and that the Office of the U.S.

Trustee has not objected to the requested employment of Ann Ross, nunc pro tunc to October 18,

1982, as management assistant for the Trustee herein, or to the allowance of compensation as

requested, Accordingly, it is

ORDERED, that Ann Ross is hereby employed, nunc pro tunc to October 18, 1982, as

management assistant to the Trustee; and it is further

ORDERED, that the sum of $46,600.30, and the sam of $2,964.06, are hereby allowed

Ms. Ross as compensation, and as reimbursement for out-of-pocket expenses, respectively, for

the period commencing October 18, 1982 and ending June 30, 1986.

ORDER AUTHORIZING EMPLOYMENT OF ANN ROSS NUNC PRO TIJNC AND ALUOWING FEES AND tXPSES OF SAME - Pe 1
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ENRON POWER MARKETING, INC.

ORDER NO. EA-102

I. BACKGROlUND-

Exports of electric energy from the United States to a foreign country are regulated and
require prior authorization under Section 202(e) of the Federal Power Act (FPA) (16 U.S.C
§824a(e)).

On October 4, i994, ENRON Power Marketing, Inc. (ENRON) applied to the Office of
Fossil Energy (FE) of the Department of Energy (DOE) for authorization to transmit electric
energy to Mexico. ENRON is a power marketer which buys and sells electric energy for its own
account and it has been authorized by the Federal Energy Regulatory Commission (FERC) to
make sales of electric power at wholesale in interstate commerce, at negotiated rates. ENRON
does not own or control any electric generating or transmission facilities, nor does it have a
franchised service area.

ENRON proposes to purchase surplus electric energy from electric utilities and Federal
power marketing agencies and to export this energy on its own behalf to Mexico. The energy to
be exported would be delivered to Mexico over the international electric transmission facilities
owned and operated by the San Diego Gas & Electric Company (SDG&E), the El Paso Electric
Company (EPE), the Central Power & Light Company (CPL), and the Comision Federal de
Electricidad (CFE, the national electric utility of Mexico).

Notice of this application appeared in the Federal Register on November 2, 1994, (59 FR
54399) requesting that comments, protests, and petitions to intervene be submitted to the DOE by
January 3, 1995. During the initial comment period, DOE received petitions to intervene from
SDG&E, EPE, and Citizens Utilities Company (Citizens), and a comment from the North
American Electric Reliability Council (NERC). At the request of two of the respondents, on
January 9, 1995, DOE extended the comment period to February 3, 1995, for those who
responded to the initial Notice, and, at the same time, granted ENRON until February 21, 1995,
to respond to all comments, protests, and petitions to intervene filed in this proceeding. During
the extended comment period, DOE received a comment from the Edison Electric Institute (EEI),
which had not responded during the initial comment period. In addition, DOE received a
comment from the Electric Reliability Council of Texas (ERCOT) on March 2, 1995, and from a
private citizen, Mr. Buck Scott, on May 19, 1995. As no protests were filed in. opposition to out
of time comments, DOE has included them in the Docket and given them appropriate
consideration in rendering this final decision.



IL SUMMARY OF COMMENTS

A. PETITIONS TO INTERVENE AND PROTESTS

1 El Paso Electric Company

On January 3, 1995, EPE filed a petition to intervene and protest in this proceeding. EPE
claims that it has an interest in this proceeding because ENRON is proposing to use the EPE
international transmission facilities to deliver exported energy to Mexico. EPE also protests that
the ENRON application is deficient in that it lacks much of the information required by the DOE
regulations governing electricity exports. On this basis EPE requests that the ENRON application
be dismissed without prejudice.

In its discussion, EPE expresses concerns that the export of electric energy as proposed by
ENRON could cause numerous reliability problems on both the EPE system and other third party
systems. EPE develops the point that the ENRON application does not contain sufficient
information to allow DOE or other potentially impacted third party transmission owners to assess
the reliability impacts of the ENRON proposal. EPE claims that neither DOE nor the FERC has
the authority to compel third party transmission access for export transactions. Also, EPE points
out that it presently is in bankruptcy and that the use of EPE's international transmission facilities
by ENRON may require approval of the Bankruptcy Court, Finally, EPE argues that, because
ENRON is not a "transmitter", ENRON does not have standing to apply for an electricity export
authorization under section 202(e) of theFPA.

On February 3, 1995, EPE filed supplemental comments in this proceeding. In this
subsequent filing, EPE discusses the distinction between the somewhat broad public-interest
standard for authorizing imports of natural gas under the Natural Gas Act and the FPA's more
specific statutory criteria governing electricity exports. EPE also points out that the present DOE
program for granting blanket authorizations to import natural gas was implemented only after
developing and publishing policy guidelines which addressed the public interest aspects of natural
gas imports on a generic basis. EPE notes that DOE has conducted no similar generic studies for
electricity exports and, therefore, a decision on exports could be based only on the information in
each export proceeding. EPE argues that, since ENRON has failed to provide the specific
information upon which DOE could make determination on the reliability impacts of its proposal,
no evaluation of the effects of exports by ENRON is possible. -

2. San Diego Gas & Electric

On January 3, 1995, SDG&E filed a petition to intervene and comment in this proceeding.
Because ENRON is proposing to use three of the SDG&E international transmission lines to
export to Mexico, SDG&E claims an interest in this proceeding. In its comments, SDG&E notes
that ENRON fails to address the potential reliability impacts of its proposal and that its
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application lacks sufficient information for either DOE or third party transmitters to assess the
impact of the ENRON proposal on their systems. SDG&E also is concerned that the ENRON
proposal could adversely impact the reliability of the SDG&E'system by impeding SDG&E from
meeting its obligations to CFE under the terms of an interconnection and exchange agreement and
by causing certain control area problems during unexpected termination of an ENRON export to
CFE. Finally, SDG&E claims that providing ENRON with transmisinn wheeling .rvice under
-ccrtai, .ncumstances could adversely impact SDG&E's favorable tax status with respect to its
outstanding Industrial Development Bonds.

3. Citizens Utilities

On January 3. 1995, Citizens filed a petition to intervene and protest in this proceeding.
.Citizens claims a right to intervene in this proceeding since it owns international transmission
facilities, exports electric energy to Canada and Mexico, and is a competitor of ENRON for
electric sales outside the United States. In its protest, Citizens claims that the DOE proposal t for

.accepting alternative information as a proxy for the information required by DOE regulations
would cause DOE to repudiate its-responsibilities under the FPA to explicitly address electric
reliability and would give electricity marketers a competitive advantage over electric utilities in
international electricity trade. Based on the points raised in protest, Citizens also requests that the
ENRON application be rejected.

B. WRITTEN COMMENTS

Comments were received from EEl, NERC, ERCOT, and Mr. Buck Scott. Both NERC
and ERCOT expressed the belief that electricity marketers should be required to abide by all
established operating guidelines of NERC and the relevant reliability councils. In particular this
would include the "Agreements in Principle-on Scheduled Interchange" which establishes the
obligations of control areas in scheduling interchange, as well as the obligations of purchasing-
selling entities not performing control area functions but wishing to schedule interchange. :EEI
commented that the ENRON application should be denied because it did not contain the required
information with which to assess the electric reliability impacts of its proposal. Mr. Buck Scott
was supportive of the ENRON proposal in that it promoted cooperation among the U.S., Canada,
and Mexico.

C. RESPONSE OF ENRON

On February 21, 1995, ENRON filed "Response to Comments" in this proceeding. In its
submission, ENRON did not oppose the petitions to intervene filed by EPE, SDG&E, and
Citizens. ENRON claims that the energy proposed for export is. by definition, surplus to the

' This proposal was contained in the Federal Register notice of November 2, 1994 (59 FR 54899),
announcing receipt of ENRON's application for an electricity export authorization.
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needs of U.S. consumers. Also, ENRON contends that section 202(e) of the FPA contains a
presumption in favor of granting an export authorization.

In response to the technical reliability issues raised. ENRON claims that it intends to abide
by established industry standards for transmitting electric energy and that it would address all
system constraint issues and seek to avoid any negative reliability impacts or other operating
problems unique to any system through the various areechts it may reach with transmitting
systems.

ENRON further claims that its request for waiver of certain information requirements
contained in the DOE regulations is warranted based on the changed circumstances surrounding
the electric power industry since the DOE regulations were promulgated in 1980.

n1. ANALYSIS

The issue of FERC jurisdiction and authority to order retail wheeling is not relevant or a
part of this DOE proceeding. Also, the issue of DOEs authority to order transmission service is
not relevant, because that is not being done in this order.

The authority.requested of DOE by ENRON under section 202(e) of the FPA is a
necessary condition for exporting. However, even with this grant of authority, ENRON must still
make the necessary commercial arrangements and obtain any and all other regulatory approvals
which may be required in order to effect the export, including obtaining all necessary transmission
access required to wheel the exported energy to the foreign purchaser.

In granting ENRON authority to export, DOE is broadening the approach it always has
taken. Most of the more traditional exporters have been electric utilities or power pools whose
members consist primarily of electric utilities. DOE always has predicated its reliability analyses
for these entities on the assumption that the exported energy would be supplied from system
power; i., provided from the exporting system's total supply resources, without associating the
exported energy with any particular component of those resources. In fact, the total supply
resources of either an individual utility or a power pool usually includes power purchased from
other systems 'or regions. -DOE believes it is neither possible nor appropriate to look behind an
export and consider the reliability impacts of delivering power purchased from other sources onto
the exporter's system.

Electricity marketers put together a power portfolio by purchasing various power
products from a host of power suppliers. Because a marketer does not own any physical system
to which these products may be delivered, DOE does not have the same starting point for its
reliability analysis that it would in the case of the more traditional exporter. However, all exports
by marketers do have identifiable delivery points: the transmission systems contiguous with the
border. Once the exported energy arrives at one of these border systems, the impact on reliability
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would be similar to that for exports which are supplied from the system power of that border
system.

DOE already has granted export authorizations to all of the transmission systems
contiguous with the U.S.-Mexican border. These authorizations contain limitations on the
amount of power which could be exported over an international transmission line or grouping of
lines. These export limits are based upon the reliability analyses performed in each ofth" x-port
proceedings conducted by DOE.2 This Order utilizes the results of those reliability analyses and
requires ENRON to abide by the export limits contained in the export authorizations associated
with the international transmission line(s) over which it proposes to export.

'Commenters raised the issue that the ENRON application does not provide-all of the
information required by DOE's regulations ard that this deficiency precludes a proper assessment
of the reliability impacts of the export as required by the statutory requirements of the FPA.

DOE never has applied the information filing requirements contained in its regulations in a
rigid manner. Each application for authorization to export has unique commercial and/or
technical issues which make rigid filing requirements impractical. Also, the electric power
industry is different today than it was when the regulations first were drafted at the onset of DOE,
especially with the recent introduction of power marketers into the electricity industry.
Consequently, DOE has always used a flexible approach in its review of the information necessary
to evaluate the reliability impacts of a proposed export. Several recent export proceedings' are
examples, where, in the absence of the more traditional technical information, DOE was satisfied
that the export would not impair reliability. In each of these proceedings, DOE relied upon
established industry guidelines, operating procedures and/or infrastructure as evidence that
sufficient safeguards existed to maintain electric system reliability. DOE believes that the same
situation exists in the case of ENRON's.export application.

Furthermore, the U.S. electric power industry is vastly different today than it was in 1935.
Integrated regional powerpools and multi-regional power exchanges were not envisioned at the
time section 202(e) of the FPA was enacted. Similarly, the emergence of electricity marketers and
brokers could not have been anticipated when the electricity export regulations were promulgated .
in 1980. Also the passage of the Energy Policy Act of 1992 and the signing of the North

: DOE has granted electricity export authorizations toSDG&E in Orders PE-68EA and PP-79EA, to EPE
in Order EA-48-1, and to CPL in Order EA-94-A.

In each of the following Orders, DOE has authorized exports of electric energy to British Columbia
Hydro, through the facilities of the Bonneville Power Administration (Presidential Permits PP- 10, 36, and
46), without the benefit of empirical technical studies, but based on the infrastructure and existing agreements
among potentially effected systems: Order EA-97, issued April 29,. 1994, to Portland General Electric: Order
EA-98, issued September 2, 1994, to 22 members of the Western Systems Power Pool; Order EA-100, issued
April 19, 1994, to San Diego Gas & Electric: Order EA-101-A. issued October 23, 1995, to Washington
Water Power.
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American'Free Trade Agreement in 1993 were both intended to promote increased competition in
energy markets in general, and the electric power market in particular. The interpretation and
implementation of the statutory and regulatory requirements governing exports of electricity.
including the apparent favorable statutory presumption, should be consistent and account for
these changes in the evolving electricity marketplace.

Present industry nprating pra that in or,
for that matter, moved anywhere in the U.S., two actions must be taken. First, the transaction
must be scheduled with the appropriate control areas. Second, the exporter must obtain sufficient
transmission access to wheel the electricity from the generating source to the border. The first
requirement is almost a fait accompli. Since ENRON does not own or operate any generating or
transmission facilities, it does not have the ability to move electric energy without the cooperation
of the systems which do. With few exceptions, the generating sources from which ENRON
would be purchasing electric energy are members of control areas and would have to schedule
transactions with their respective control areas on.behalf of ENRON. In deference to this point,
the ordering language requires ENRON to abide by "..all reliability criteria, standards, and guides
of the North American Electric Reliability Council and Regional Councils..." This includes
NERC's recently approved "Agreements in Principle on Scheduled Interchange," which specify
the requirements of control areas in scheduling interchange. The Agreements also establish the
responsibilities of purchasing and selling entities, like ENRON, that do not perform control area
functions, but wish to schedule interchange.

In order to obtain sufficient transmission access to wheel the electricity to the border,
ENRON must come to terms with the affected transmission systems and obtain any necessary
regulatory approvals. In considering ENRON's request, the transmission systems would have to
assess the reliability impacts of moving the export through their systems and, presumably, would
only agree to provide service under terms and conditions that would not cause reliability problems
on their own systems.

IV. FINDING

Because ENRON has no native load obligations usually associated with a franchised
-service area, and because the electric power purchased by ENRON for export to Mexico would
be surplus to the needs of those entities selling the power to ENRON, DOE finds that such
exports by ENRON would not impair the sufficiency of electric supply within the United States.
Furthermore, based on the above discussion and analysis, DOE finds that the proposed export-
would not impede or tend to impede the coordinated use of transmission facilities within the
meaning of section 202(e) of the Federal Power Act.

The DOE also has assessed the potential environmental impacts associated with the
authorizing of the proposed exports and has determined that this action is among those classes of
actions not normally requiring preparation of an environmental assessment or an environmental
impact statement, and, therefore, is eligible for categorical exclusion under Appendix B to
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Subpart D5, paragraph B4.2 of the revised DOE Regulations implementing the National
Environmental Policy Act of 1969. Documentation of the use of this categorical exclusion has
been placed in this Docket.

V. ORDER

BasCd on ile above finding, It is hereby ordered that ENRON Power Marketing, Inc.
(ENRON) is authorized to export electric energy to. Mexico under the following terms and
conditions:

(A) The electric'energy exported by ENRON pursuant to this Order may be delivered to Mexico
only over the following existing international transmission facilities4 for which assessments of the
transmission limits for operation in the export mode have been made:

Presidential Export Auth.
Owner Locatibn Voltage Permit No. . Order No.
SDG&E Miguel, CA 230 kV PP-68 PP-68EA
SDG&E Imperial Valley, CA 230 kV PP-79 PP-79EA

EPE Diablo, NM 115 kV PP-92 EA-48-I
EPE Ascarate, TX. 115 kV PP-48 EA-48-I

CPL Brownsville, TX 138 kV PP-94 EA-94-A
69 kV

CFE Eagle Pass, TX 138-kV PP-50 EA-94-A
CFE Laredo, TX 138 kV PP-57 EA-94-A

Falcon Dam, TX 138 kV None EA-94-A

(B) Exports authorized herein shall not cause a violation of the terms and conditions contained in
existing electricity export authorizations associated with the international transmission facilities
identified in paragraph A.above. Specifically:

(1) Exports made by ENRON pursuant to this Order shall not-cause the total exports on a
combination of the facilities authorized by Presidential Permits PP-68 and PP-79 to exceed
an instantaneous transmission rate of 400 megawatts (MW) pursuant to the export limits
contained in Orders PP-68EA and PP-79EA

4 In its application, ENRON included SDG&E's 69-kV line in the San Ysidro area as a possible export
point. Since the time of the ENRON application, SDG&E applied to DOE to terminate that international
border crossing which was granted on Februarv 1, 1996, by Order No. PP-49-1. Consequently, this Order
does not include the San Ysidro 69-kV line as an allowable export point
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(2)" Exports made by ENRON pursuant to this Order shall not cause the total exports on a
combination of the facilities authorized by Presidential Permits PP-48 and PP-92 to exceed
an instantaneous transmission rate of 200 MW pursuant to export limits contained in
Order EA-48-1.

(3) Exports made by ENRON pursuant to this Order shall not cause a violation of the
export limits contained in Order EA-94-A. Specifically expnts by FNPON shall not
cause the total exports on a combination of the 138 kV facilities at the Falcon Dam and
the facilities authorized by Presidential Permits PP-50, PP-57, and PP-94 to exceed an
instantaneous transmission rate of 600 MW during those times when the Central Power
,and Light (CPL) system is at a minimum load condition. During all other load conditions
on the CPL system, exports by ENRON over the facilities identified in this subparagraph
shall not cause the maximum rate of transmission to exceed:

(a) 300 MW for the 138 kV and 69 kV facilities authorized by Presidential Permit
PP-94; or,

(b) 50 MW total for the 138 kV facilities at Falcon Dam and-those authorized by
Presidential Permits PP-50 and PP-57.

(C) Any change to the export limits contained in Orders PP-68EA, PP-79EA, EA-48-I, and EA-
94-A resulting from an amendment of these Orders by DOE shall result in a concomitant change
to the export limits contained in subparagraphs B(1), B(2), and B(3).

(D) ENRON may commence exports only over those international transmission lines identified in
subparagraphs B(1), B(2), or B(3) for which ENRON provides DOE written evidence that
sufficient transmission service has been obtained for delivery of the exported energy to the border.

(E) In scheduling the delivery of electricity exports to Mexico, ENRON shall comply with all
reliability criteria, standards, and guides of the North American Electric Reliability Council and
Regional Councils, on such terms as expressed therein, and as such criteria, standards, and guides
may be amended from time to time.

(F). ENRON shall conduct all operations pursuant to the authorization hereby granted in
accordance with the provisions of the Federal Power Act and pertinent rules, regulations, and
orders adopted or issued by the DOE.

(G) The authorization herein granted may be modified from time to time or terminated by further
order of the DOE, but in no event shall such authorization extend beyond the date of termination
or expiration of the Presidential permits referred to in Paragraph (A) above.
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(H) This authorization shall be effective for a period of two years from the date of this Order.
Within six months prior to the expiration of this authorization; ENRON may reapply for renewal
of the authorization for a period of time longer than the original two-year period.

(I) This authorization shall be without prejudice to the authority of any State or State regulatory
commission for the exercise of any lawful authority vested in such.State or State regulatory
commission.

(J) ENRON shall make and preserve full and complete records with respect to the electric energy
exported to Mexico. ENRON shall furnish quarterly reports to the DOE, within 30 days
following each calendar quarter, showing the gross amount of electricity delivered and the
consideration received during each month of the previous quarter, and the maximum hourly rate
of transmission.

(K) Exports authorized herein shall be reduced or suspended, as appropriate, whenever a
continuation of those exports would impair or tend to impair the reliability of the U.S. electric
power supply system.

Issued in Washington, D.C., on February 6, 1996.

·
' 

.

"* thony J. Com /

Director
Office of Coal & Electricity
Office of Fuels Programs
Office of Fossil Energy
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D)RAFT -- i0/27/96

[6450-]0-P]

DEPARTMENT OF ENERGY

OFFICE OF THE SECRETARY

FEDERAL ENERGY REGULATORY COMMISSION
RELATING TO CERTAIN AUTHORIZATIONS TO EXPORT ELECTRICITY

AND CONSTRUCT AND OPERATE RELATED FACILITIES

AGENCY: Department of Energy

ACTION: Notice of Delegation and Assignment

SUMMARY: Notice is hereby given of the delegation and assignment
by the Secretary of Energy to the Federal Energy Regulatory
Commission of the authority to carry out functions vested in the
Secretary relating to certain authorizations issued by the
Secretary to construct and orerate border transmission facilities
and to transmit electricity to a foreign country.

EFFECTIVE DATE: [date of publication]

FOR FURTHER INFORMATION CONTACT: Anthony J. Como, Department ot
Energy, Office of Fossil Energy. Telephone: (202) 586-9624.

SUPPLEMENTARY INFORMATION:

The Secretary of Energy (Secretary) has the authority under
the Department of Energy Organization Act (DOE Act) (Pub. L. 9D-
91) to approve or disapprove applications to transmit electricity
-to a foreign country pursuant to section 202( of the Federal
Power Act (16 U.S.C. 824a(e)). Moreover, the Secretary has the

authority to approve or disapprove applications to construct and
operate transmission facilities at the border between the United
States and foreign country pursuant to Executive Order i0485 as
amended by Executive Order 12038.

Both of these functions were originally vested in the
Federal Power Commission. Subsection 301(b) of the DOE Act
transferred to, and vested in, the Secretary all the functiolis .f

the Federal Power Commission not specifically vested by the Dui

Act in the Federal Energy Regulatory Commission (Commission).
Sections 401-407, 503, and 504 of the DOE Act set forth the

jurisdiction and authority of the Commission, an independent i..-':
within the Department of Energy (DOE), and the Federal Power
Commission's functions with respect to transmission of
electricity to a foreign couun.y and transmission facilities at
the border were not specifically vested in the Commission.
Furthermore, subsection 402(e) of the DOE Act provides that no
function vested in the Commission which regulates the export or
import of electricity shall be within the jurisdiction of the



Commission unless the Secretary assigns such a function to the
Comminssi on..

As a general matter, section 642 of the DOE Act permits the
Secretary to delegate any of the Secretary's functions to any
officer or employee of the Department the Secretary may
designate, including the commission. More specifically, the
Secretary's authority to regulate exports of electricity may be
assigned in whole or in part to the Commission under subsections
402(e) and (f) of the DOE Act, after public notice of the
assignment.

Pursuant to these provisions of the DOE Act, public notice
is hereby given that the Secretary delegates and assigns to the
Commission the authority to carry our certain functions vested in
the Secretary. The assignment is in the form of a delegation.

The Commission, on October 4, 1996, issued an order in FERC
Docket No. EL96-74-000 responding to a request from Enron Power
Marketing, Inc. (EPMI) for transmission access across
transmission facilities of El Paso Electric Company (EPE). In
that order, the Commission required EPE to comply with its open
access tariff by providing EPMI with transmission service from
EPMI's designated points of receipt on EPE's transmission system
to EPE's Diablo and Ascarate substations near the United States-
Mexico border. The Commission further concluded that the
Secretary has the jurisdiction, under section 202(e) of the
Federal Power Act (FPA) and under the Executive orders concerning
Presidential Permits for construction and operation of border
facilities, to act on requests for transmission access over the
U.S. portion of the lines connecting the Diablo and Ascarate
substations in the.United States with the Insurgentes and
Riverena substations in Mexico.

In its Order No. 888, the Commission required open and
comparable transmission access across the transmission lines of
public utilities in order to promote competition. The
Commission's October 4 order found a gap in the Commission's
authority to require open access directly to the border of the
United States with Mexico. As a matter of policy, the Department
strongly supports the emergence of a more competitive w..olesale
electricity market and considers open and comparable tr..:- .ssion
access a critical factor in creating and sustaining a comettitive
market, and thus the Department supports the Commission's policy
in this area. Because the Commission, under its current
jurisdiction, regulates transmission access and the rates, terms.
and conditions of transmission service for the great bulk of
transmission facilities owned by EPE, and to permit uniform
implementation of the Commission's open access policy, the
Department has concluded that the Commission is the most
appropriate agency to address the transmission access and related
regulatory issues with respect to the EPE border facilities.
Accordingly, DOE is delqgatin3 tQ the Commission its authority
under the Federal Power Act and Executive Orders 10485 and 12038



to tnodify or condition EPE's Presidential Permits for its o-rder

racilities (DOE Docket No. PP-48-3 and PP-92) or EPE'7

authorization to export (DOE Docket No. EA-48-I) or both to

i..ovide for third-party access to transmission service over the

facilities covered by the Presidential Permits, and to regulate

the rates, terms and conditions for such service' Specifi

th .i . ,iir ithzes the Commission to impose terms

and conditions, and to issue such supplemental orders, as the

Commission deems necessary and appropriate in the following DOE

docket-:

E'., o Electric Company

DOE Docket No. PP-48-3 -- Presidential Permit

DOE Docket No. PP-92 -- Presidential Permit

DOE Docket No. EA-48-I -- Export Authorization

The delegation amends to this limited extent, but does not

otherwise rescind or supersede, the Secretary's prior delegation

of authority to regulate exports of electricity to the Assistant

Secretary for Fossil Energy (DOE Delegation Order No. 0204-127,

February 7, 1989), subdelegated to the Director of the Office of

Coal and Electricity (Delegation Order dated September 24, 1993).

DOE has issued export authorizations to four entities (other

than EPE), including EPMI, that authorize export over EPE's

border facilities. Further applications from other parties for
authorization to export over these facilities may be received.
DOE will retain its jurisdiction over these authorizations, and
wili consider making modifications, if necessary, to reflect any

action taken by the Commission with regard to this matter.

Issued in Washington, D.C. on [date].

Hazel R. O'Leary

Secretary



DEPARTMENT OF ENERGY
DELEGATION ORDER NO. 0204-

TO THE FEDERAL ENERGY REGULATORY COMMISSION

Pursuant to the authority vested in me as the Secretary of Energy

(Secretary) by sections 642 and 402(e) of the Department ot

Energy Organization Act (Pub. L. 95-91) (DOE Act), there is
hereby delegated and assigne.d to the Federal Energy Regulatory
Commission (Commissionr the authority to carry out such functions
as are vested in the Secretary to regulate access to, and the
rates, terms and conditions for, transmission services provided
by the El Paso Electric Company on facilities covered by
Presidential Permits PP-48-3 and PP-92.

In exercising the authority delegated by this Order the

Commission is specifically authorized to modify, revoke, or
attach terms and conditions to Presidential Permits PP-48-3 and

PP-92 and Export Authorization EA-48-I under Executive Order
10485, as amended by Executive Order 12038, and section 202(e) of
the Federal Power Act (FPA) and such other sections of the FPA
vested in the Secretary as may be relevant, and to issue such
supplemental orders in these dockets, as the Commission finds
necessary and appropriate to the public interest. This authority
is delegated to the Commission for the sole purpose of
authorizing the Commission to take actions necessary if any, to

effectuate open access transmission over the United States
portion of the lines connecting the Diablo and Ascarate

substations in the United States with the Insurgentes and
Riverena substations in Mexico.

The authority delegated to the Commission may be further
delegated within the Conmission, in w.hole or in part, as iay --bre

^fappropr-Lt-e-. ( Cu l a -t crjs ^cU,.

All actions taken pursuant to authority delegated prior to

this Order or pursuant to any authority delegated by this Order
taken prior to and in effect on the date of this Order are hereby
confirmed and ratified, and shall remain in full force and effect
as if taken under this Order, unless and until rescinded,
amended, or superseded.

rf Nothing in this Order shall preclude the Secretary from.
exercising or further delegating any of the authority hereby
delegated, whenever, in the Secretary's judgment, the exercise or
further delegation of such authority is necessary or appropriate.
to administer the functions vested in the Secretary.

This Order is effective on [date of publication in the
Federal Register].

[siyaec tury Energ
Secretary of Energy / °
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Department of Energy JAN 7 1t392
Washington, D.C. 20585

Commissioner of Patents and Trademarks
Washington, D.C. 20231

Sir:

Serial No. : 536,895(87)

Inventor(s): Ralph A. a3Ila Betta, David R. Sheridan and
Daniel t. Reed

Filed
Title J i:-Je i-, V990

NO SE!4SOR AND PROCESS FORJ DEiTECTING NO
A x

There are submitted herewith the original and one copy of a License to

the Government of the United States, as represented by the United

States Department of Energy, covering the invention in the above-

identified application, for registry in the Public Register pursuant

to Executive Order 9424.

The return of the original License after registry with appropriate

notation is requested.

Sincerely,

Richard E. Constant

Assistant General Counsel

for Patents

Enclosures

/^3


